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The Conquest of Life. THEODORE KOPPANY! 
xii+ 263 pp. Illustrated. $2.00. D. Appleton & 
Company. 

A popular treatise introducing the intelligent la) 
man to the fundamental concepts of the science « 
biology, from its early beginnings in Greece up | 
the present. This is a volume in the “ New World 
of Science Series.” 








ler 
pt 
h 
Plis 


nos 
nce 
hes 
un 


NYI 





THE SCIENTIFIC MONTHLY 


JANUARY, 1931 


THE NATURAL ELECTRIC CURRENTS IN THE 
EARTH’S CRUST 


By O. H. GISH 


TuHat electricity and magnetism ar per Currents 
closely related has been known for more Of the earth bV chem } CSS 
than a century t is then omlieal te take place the} ~ rs 
expect that the forees which direct the been found ass ter vil t 
compass, terrestrial magnetism, and th some minerals 
electric phenomena of the earti terres prospecting for the \ 
trial electricity, are also related in some electri irrents . ! 
measure ana that a knowledge of one differences 1 | 
may assist in an understanding of the such has beet 


other. Quite appropriately thet hot} an active voleai 
these subjects have been from the start are generat 
included in the program of research ot earth is set into motion in suel 
the Department of Terrestrial Magnet to move relative to t earth’s 
ism of the Carnegie Institution of Meld. Currents 

Washington, with which department the ner by strong t S 


writer has, during the past eight vears, The electric cur 


been assoeclated In the investigation of SC a lel ! ! 
terrestrial electricity ple, the Gulf St mi. 
Terrestrial electricity nas Tw natura or some importat 


major subdivisions, namely, atmospheric example, as 


electricity, in which the eleetrical cond just as ¢ rs ‘ 
tion of the atmosphere is the matter of den pulses 
chief coneern, and the electric currents lightnin: 
which cireulate within the eart} wards 
Eleetrie currents in the earth’s erus ( 
may arise from a number of sources ror the enti eal ut 
That a steady eurrent flows from the air spectacu dis 


to the earth in ordinary weather 1s phi 
shown by measurements of the electrica Ss! storms t-st 
eondition of the atmosphers This 1s so ions 


small that an area of 100,000 square ine current , ' ( 


miles receives a little less than one am whiel stra 1! 
1 Leet ire de ered ; thy ( rnegic Tnst ty Té Mis espec 
tion of Washington, A ) quent oeeur i . , 
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in the vicinity of most cities. These are The natural earth-currents, or simy . 
of some economic concern because of the  earth-currents, were discovered by thi | 
part they play at times in promoting effect which they produced on the first 
the corrosion of underground steel long telegraph lines. It was the pra 
structures, pipe-lines, ete. They also tice then, as it is now, to complete tl | : 
become matte f much anxiety to telegraph circuit through the earth. hh 
those who have to do with the operation this arrangement, 1f natural elect 
of magnet servatories, because the currents flow in the earth, they will b 
magnetie « s which they produce are shared with the telegraph line It w 
ten mu than the phenomena soon noticed that the detecting device 
the earth's magnetism which it is then used in place of a sounder woul 
sought tos sometimes show Irregular and violent 
rhe natura tric currents of the motions, which were in no way ¢o1 
earth’s erust of which | wish to speak  neeted with the signals. After a syste 
‘ te different in charac matic study of these disturbances o1 
gin from any of those just number of different telegraph lines i : 
thor ‘hese currents are gen England, W. H. Barlow in 1847 found 
y! by the name ‘‘earth that when one line was disturbed, a 
rents However, that term is also. were disturbed. He coneluded that the 
apy irrents which wander common source of these occurrences Is 
from electric railway systems and which natural electrie current in the earth’s 
s already mentioned constitute a pest crust. The oceasions on which this 
n the investigation of the earth’s mag phenomenon becomes conspicuous 
netism and to no less an extent in the’ telegraph lines are now referred to as 
Investigation f the natural eartl earth-current storms. These earth-cur 
currents. The term ‘‘vagabond cur rent storms constitute at the present 
rents’ has also been applied to them, time a reeurring source of disturbane¢ 
quite justly to telegraph transmission, producing a 
PM W M N " ’ 
” —_ . . ‘ \ Nn p 
~ - J» 4 
J . | 
j | VAN 
. A ) 
AR RRENT . BERLIN-THORN™e ln 
~ fae m f\ i ~ v 
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FIG. 1. EARLY RECORDS 
OF AN EARTH ; AND MAGNETIC STORM, NOVEMBER 2, 1884 AFTER WEINSTI 














ELECTRIC CURRENTS 


‘ 


sort of static and at 


; 


times injuring the 
Although the earth-cur 


rent which traverses the telegraph lin 


nstruments 


it such times is usually irregular in 
strength and in direction, vet it is re 
ported on occasions to be sufficiently 
ntense and so stead at nessages ma\ 
be sent without the use of the regular 
itteries. The earth-current storms are 
eferred to by telegraph operators as 


Although 


at appellation implies too much, it has 


‘an aurora on the line 


significance. The aurora borealis gen 
rally becomes visible farther south dur 


e occurrence of an earth-current 


ne tl 


storm On these occasions the earth’s 
magnetism also undergoes changes which 
are referred to as magnetic storms 
These magnetic and electric storms are 

dependent of the weather The 
‘urves in Fig. 1 represent changes that 
weurred in the compass direction and in 
the earth-current at from 3 P. M. to 
11:30 P. M., November 2, 1884 The 
upper curve represents changes in the 
Wilhelmshaven 
Germany; the lower those at Vienna, 
Austrra 


the earth-current changes on two tele 


compass-direction — at 
The two central curves show 


vraph lines, one extending from Berlin 
southward to Dresden, and the other 
from Berlin eastward to Thorn The 
‘lose similarity between the changes in 
the earth-currents and those in the com 
pass-direction indicates an intimate 
relationship between these phenomena 
Scientific interest in the phenomena 

earth-currents was stimulated by the 
possibility of finding therein a solution 

the age-old problem of terrestrial 
magnetism. You will reeall that Gil 
bert in the year 1600 published an ex 
nsive treatise in which he proposed to 
iccount for the earth’s magnetism by 
‘considering the earth as a large lode 
stone. At that time the several types 
f change which oceur in the earth’s 


magnetism were unknown However, 


Gilbert’s theory was brought into ques 
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electri depends only upol 

airection ane neth of tl reomet 

re nil rhe plates If it vel 

ssible to hay a number of sueh line 
equal ! h but extending n 

directions from one position it would b 

und that the eleetrie foree, or pote 

dailferet measured on one of these 

ild be greater at a given instant than 

t measured on any of the others 

The direction of this line would. of 

COUPSt be the direction of the eart] 


current. It is not practicable, of course 
to have such an arrangement How 
ever, with two lines arranged about as 
shown in tl liagram, the measurements 


cbtained will enable the 
of the 


that 


one to ealeulate 
This then 

n obtaining th 

the charae 


direction 
the 


current 


IS 
scheme is used i 
measurements which disclose 
ter ol 


tions 


these currents and their varia 


Systematic observations with arrang 


ments similar to that just indicated 


have been made at a number of places; 


some of the outstanding of these are 


as 


follows: at Greenwich Observatory, 


England, from 1865 to 1867; Berlin, 
Germany, 1883 to 1891 (in this case 
underground telegraph cables were 


used, the one extending from 


Berlin to 
Thorn, a distanee of 262 kilometers. the 
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other from Berlir Dresden, 120 
ometers Pare St. Maur, near Paris 
where the system for such measure) 
was installed in December, 1892 
continued for a period of years, whe 
Vas necessary iS Was also tl CAS 
Greenwiel to abando I nves 
tions because of the intrusi ‘ 
bond currents from electrie railways 

At the present time, such systen 


observations are beine carried out 
three the El 


places 


Tortosa 





Spain at about 4] hort! 
tude, which has been in nearly conti 
OuUus operation slice 1910: and at 
maenetic observatories of the Carn: 
‘ 
oT 
[Lt | 


~ a 
~~ 
a 
ya ate _ ‘ 
WES <4 % 
a ea 


\\ 


PRESENTATION 


Washineto1 one 
Watheroo in Wester 


» ’ , 
S18) latitude the other ne; 


Institution ol 
hear 
about sout} 


Huancayo in Peru at about 
latitude 


Th 





Ebro 


Observatorv is loeat 


. r Mr. R. B. § ) 
el f De ! Res 
(mer n 7 ne nd ‘I g h 4 
writes tl g I is 
differences I egray S 
pany running Ne } = 
obtained during the past tw ears S 
records have also been ol ned fr S 
telegraph-lines in rece? ears I s 
earned that observation f earth-currents 
been recen beg Alil India 
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ROAD 


rHE SAND CHA 


southeastern Spain on the border of the 
; the River Ebro the 
small town of Tortosa and about 50 kil- 
the 
Lines somewhat over one kilometer lone 
The 
obtained 


level ley ot near 


meters from Mediterranean Sea 


from this 


the 


used here records 


FROM WATH 


- 
— 
/ 


( bservator\ , 


under 


diree 


tion of the 


Jesuit 


fathers, constitute the 


longest, nearly continuous 


SeCTICS 0 
earth-current data extant 
The Watheroo Maenetice 


Observatory 


IS located on a level sandy plain in 
Western Australia, about 120 miles 
north of Perth. 50 miles from the 


Hit 
AUTH 
HHHANNIIM 


7/ 


ILDING 


TORIES OF THI 


SHEL 


observatol ro?) 
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FIG. 5. LAYING AN UNDERGROUND LINE | 
aT WATHEROO MAGNETIC OBSERVATORY. 














FIG. 6. VIEW OF THE ENVIRONS OF THE HUANCAYO MAGNETIC OBSERVATORY 


FROM AN ELEVATION NORTHWEST OF THE OBSERVATORY 
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tions is a double-walled, concrete strue 
ture completely surrounded by a louver. 
Temperature changes inside this build- 
ing are small and gradual. The lines 
used here vary from 1.6 to 10 kilometers 
in length. A portion of the lines was 
placed underground in order to ascer 
tain if any appreciable difference occurs 
between such lines and those placed on 
poles overhead. The laving of such an 
underground line is shown in Fig. 5 
under the supervision of Dr. G. R. Wait 
and **.Joie.”’ 

The Huancayo Magnetie Observatory 
is uniquely located nearly due south of 
Washington in the Andes of Peru, at an 
altitude of 11,000 feet 
This observatory is also far 


above sea-level 
removed 
sourees of dis 


industrial 
The site of the observatory 


from any 
turbance. 
lies in a small valley near the confluence 
of the Chupaeo and Montaro Rivers. 
The observatory appears to the right of 
the center of the view in Fig. 6. The 
River Chupaco (Fig. 7) to the west of 
the observatory is a rapid stream whose 
bed is cut deep in the general terrain 
However, for a considerable expanse 
about the observatory the topography is 
quite simple, as will appear in the view 
in Fig. 8 on approaching the site. 

coming out of the 


One econelusion 


measurement of earth-currents may be 
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stated at this point, namely, the maj 
part of the 


unvaryving 


earth’s magnetic field—t 


part IS nol produced by 


electric currents in the earth’s crust 


In all the data available no convinei 


evidence has been found of the existe 
ot an unchanging component In tT! 
earth-current In other words, t] 


earth-currents are in the main 
ing currents, having long periods of 


ternation. Throughout the following 
then we will consider only variations 
earth-currents, or more correctly, val 
ations in the strength and direction 
the foree which impels these currents 
This 


with such electric forees as are a part 


toree iS very small 


our common experience. The force act 


ing between two earth-plates locat 


about 500 miles apart would at undis 
same as 


At thi 


turbed times be about the 
which operates your flash lial T 
storm, hov 


time of an earth-current 


ever, this force may increase as much as 


Some features of 


several hundredfold. 


a moderate earth-current storm whic 


began at 21 hours Greenwich mean tim 


on July 31, 1929, are 


These curves go in pairs. The upper of 


shown in Fig 


each pair represents the component 


the electric foree which 
elect ricity westward 


dieates that part which 


would imp 
The lower one 1) 


acts toward tl 
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tory, and the lower was transcribed Ose cee: 
from records of the electric current in rst tt tt “s 
‘ f 36 t vw) ie 
n oil pipe-line in southern California + eeean 
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inese records were obtained In connec Bet Sena! f cums 
++ $+} tt 
on with an investigation of the cor aeeen eee cw 
f pipe-l ler tl +H e 
rosion oO ss made under the nae nanan 
ion pip Line ) ma inder alii 
supervision of Mr. K. H. Logan, of the y se tenses 
Bureau of Standards, without any in | \esgsees 
. > | rT. ry Le 
tention or expectation of measuring an ‘+++ comp 
earth-current storm. One very interest t enn os 
: “iy Se 2 Cee 
ing feature of this exhibit is that the ht 
' . i + —+_+—+ > { 
sharp commencement of this storm is Trt t } aameric 
. ma + + ; { | 
not only simultaneous in occurrence at ++4++ i 
F . m- -+ + -+ 
hese three widely separated points ol eaten tee! | 
the earth but also that the direction of + 
the electric impulse is nearly the same Hi 
verywhere. Other points of similar $+ ++ 
greement throughout may be seen, as Fie. 10. ComParISON OF MA 


ell as the general coneurrence of dis 
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turbed periods There can be no doubt 
but that 


world-wide 


manifestation of a 
affects the 
instant of 


here Is a 
process which 
earth at the 
Aside 


interest of this 


entire same 


time from the scien 
tific 


Importance to 


purely 
exhibit it is of 
investigations of under 


ground corrosion to know the extent 


to which earth-currents of natural 
world-wide 


Magnetic 


origin, and a part of a 
system, may come into play 
characteristics similar 


fact, 


storms also have 
noted In 


current disturbances and magnetic dis 


to those here earth 


turbances are so closely related that as 
an invariable rule they occur in coin- 
cidence An example, observed — at 
Watheroo, is given in Fig. 10. Not all 
storms, however, have the world-wide 
characteristic which was displayed by 
the storm, shown in Fig. 9. 

A feature of earth-current storms 
which is not clearly shown in such dia 
vrams as those just seen is brought out 
method of 


shown in the 


by another representation 
irregularly 


The diree 


such as is 


shaped diagrams in Fig. 11 
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straight-line 


tion and length of each 
portion of these diagrams represent the 
average direction and strength of the 
changes that occurred in the earth-cu 
rent in each successive two-minute 
These 


irom 


terval diagrams were Col 
made by 
the America 
Telephone and Telegraph Company or 


New York City 


oceurred on sun ( 


structed observations 


telegraph 


operators ol 


lines running out from 


during a storm which 


17, 1915. 


pair of lines whose farther termini aré 


Each figure corresponds to 


beginning at the left, Boston and Lans 
Pittsburg 

The ap 
which the 


Lansingburge and 
Washington 
direction 


inebure, 
Pittsburgh and 
proximate along 
vary ing earth-current flows is, at least ln 
nort! 


zones, In a general 


This is a matter whiel 


temperate 
south direction 
interest, but 


is not only of selentifie 


should be of some importance to the 
management of telegraph systems, and 
possibly also in the protection of long 
pipe-lines from such effects of corrosio) 
as may be promoted by earth-currents 


That the primary source of earth-ceu 























FIG. 11. DIAGRAMS SHOWING THE 


OF THE EARTH-~ RRENT STORM-CHANGES AND M 


LINES OF THI 


SCALES IN MILLIVOLTS PER KILOMETER; A, NEW 


BURG, BEGAN AT 165 46m AND ENDED AT 17 


AND NEW YORK TO PITTSBURGH, BEGAN AT 16 


YorkK TO PITTSBURGH AND NEW 


AMERICAN TELEPHONE AND TE! 


4 


YORK TO WASHINGTON, 
01™ G.M 


DIRECTION 


‘ VECTORS (DASHED LINES), JUN 


EGRAPH COMPANY HORIZONTAI AND VERT 


YorK TO BOSTON AND NEW Yor! o LANST 


G. M. T.: B. New York TO LANSINGB 
6™ AND ENDED AT 175 54m G.M.T.; C, Nt 
BEGAN AT 175 04™ AND ENDED AT 18 
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FIG. 12. COMPARISON OF CHANGES 


rent storms Is some factor seated out 
side the earth and likely in the atmos 
phere of the sun is indicated by the 
manner in which the intensity and fre 
quency of these storms change as the 
sun-spot number (a number designed to 
give a measure of the total effectiveness 
or sun-spots changes The extent to 
which the earth-currents, as recorded at 
the Ebro Observatory, and the earth’s 
magnetism, as recorded at the U. §S 
Coast and Geodetic Survey Magnetic 
Observatory at Cheltenham, Maryland, 


are disturbed and the manner in which 


this agitation changes from year to year 
are shown in the two upper curves of 
Fig. 12. The close similarity of th 
changes for earth-currents and_ ter 
restrial magnetism is not surprising in 
view of other evidence which has already 
been seen, but the manner of change 
from year to year during the twenty 
ears here represented is sufficiently 
ose to that shown in the lower graph 
lor sun-spots that we may consider this 
S more than a mere coincidence. An- 
ther line of evidence which supports 


this view depends upon the fact that as 
the sun rotates it carries about with it 
the sun-spots. Those which are of suf- 


‘iently long life will thus appear on 
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Berlin and the Ebro Observatory, and 


the two lower 


sphere, namely . 


Observatory 


to the 


southern 


hem! 


the Huancayo Magnetic 
Observatory and the Watheroo Maenetie 


Although these series do 


not cover the same period of vears, it Is 


not likely that an appreciable difference 


in the characte 
sented by these 
that 
the curve for ] 
is evident, and 
if reversed, we 


thes Two 


r of the 


curves would be due to 


Variation 
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A considerable similarity between 


serlin and that for Ebro 


the curve 


vuld be very 


NORTHWAR 


BERLIN (884-8 


s 
47 N f 
/ 





for Watheroo, 
similar TO 


That for Huancayo, however, 








[. an 
\ / 
/ 
EBRO (914-18 \Y a 
LATITUDE 40°49'N f 
“ ~ / = 
—_— —_—___,—__-_ —~> 0 
/ = 
\ j 
\ J 
\ f/f 
SH 
HUANCAYO 1927-29 
L LATITUDE + #12 
2 03'S , ” 
— — 0 
Cr 
} } 4 2 
jf 
/ 
-  WATHEROO 192427, ~ #03 
LATITUDE 30° 19'S \ 
j \ = 
——+— —jF 0 
[ all 
} f 
a / 4 -03 
a) h h 
0 6 \2 24 


FIG. 14. 
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FIG COMPARISON OF DIUR) VA 

ree electrical resistance of the eart! group represents 

that place. The branch of study cov the eastward magnetic for 
ering this aspect of earth-eurrent h drawn in long dashes repres S 
vestigations can not be entered upor responding change n the nort 
ere further than to say that in this flowing component of 1 

vork means were developed by which rent In the lower group 1 

he earth has been explored To dept! S aS ous curve agvall represents 
great as 600 meters (2,000 feet) by em tion in the magnet ( 
ploying electrical measurements made on ing that component 
the surface This method has aroused the nortl The curve NST! 
much interest among economic geologists the long dash represents the 
and geophysicists in the eastward-flow ne col 

It is, of course, of interest to see how the earth-current In neither 
the diurnal variations in earth-currents curves Is mucl resemblar 
ompare with the corresponding varia- found between the magnet 


tions in terrestrial magnetism In the earth-current inwes The 
hart shown in Fig. 15 data from the thus appears quite different fh 
Watheroo Observatory are thus eom seen in the Case oft storms 


ared. The solid curve in the upper curve for either magnetic con 








18 THE SCLENTIFIC 
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and that for the electric component 
which flows in a direction at right 
angles to the former had turned out 
to be similar, then the possibility that 
the magnetic changes are produced 
primarily by the earth-currents could 
have been considered This possibility 
is, however, obviously excluded by this 
evidenee. The alternative which is sug 
gested by Faraday ’s principle of elee 
tromagnetic induction, namely, that the 
magnetic changes produce the earth-cur 
rents, would require that the earth-cur 
rents are greatest at the time when the 
magnetic force is changing most rapidly, 
disappearing when the magnetie force 
ceases to change and changing in direc 
tion when the magnetic change alters 
from a decreasing to an inereasing force 
That these conditions are approximately 
fulfilled for the upper set of curves is 
readily seen However, the extent to 
which this relation exists is shown best 
by the eurves drawn in short dashes 
These curves represent the change which 
should result during the day if the 
earth-currents arose in the simplest pos 
sible way from the magnetic variations 
These ecaleulated curves are in much 
closer agreement with the actual curve 
than is that for the magnetic variation 
However, some disagreement is in evi- 
dence, so that it may be unsafe to con- 
clude that the magnetic changes alone 
are active in producing the earth-cur- 
rent changes. It is in facet certain that 
the earth-currents, even though directly 
produced by the magnetic changes, will 
have a reaction which affects the mea- 
sured values of the earth’s magnetic 
force. The strength of this reaction de 
pends upon the internal structure of the 
earth, and when the phenomena of earth- 
currents are more completely known we 
may hope to use these in exploring the 
deep structure of the earth. 
Conspicuous changes in the ampli- 
tude of eurves such as those just shown 
occur from month to month during the 
year. If the amplitude of these, or the 
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range in the diurnal variation, is chart 
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FIG. 16 SEASONAL VARIATION IN 
DIURNAL RANGI 


OF NORTHWARD COMPO? OF EA 


AT WATHEROO, BERLIN. EBRO AND G 


charts see Fig. 16 is that the lowest 


values occur at all these observatories at 


mid-winter and the maximum short: 
after the vernal equinox. This vari 
tion with season of year suggests ft] 
the sun also plays a role in the dium 
variation of earth-currents 

You have seen here samples of th 
evidence which suggest relations be 
tween the changes that occur in eart] 
currents and those that oceur in the 
earth’s magnetism, for those irregulai 
changes known as storms, for the diurna 
variation, that type of change whic! 
occurs In a regular manner during th: 
day, and for the variation from year t 
year in a cycle corresponding nearly t 
that of the sun-spots. We have als 
reviewed evidence which shows that some 
phenomena of both earth-currents and 
the earth’s magnetism are in some wa} 
related to the position of the sun and t 
the occurrence of polar lights. We hav 
noted that in the case of magnetic and 
earth-current storms the relation is 
more nearly that which ‘would be ex 
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pected if the change in earth-currents 
were the cause of change in the earth’s 
magnetism, whereas for the changes dur 
ing the day it would appear more near!) 
correct to assume that the magnetic 
changes produce the earth-currents 
You will now, no doubt. desire to know 
what has been done in the Way ol de 
veloping a theory, or perhaps better, a 
inified picture of these phenomena. In 
this connection the diurnal variations 
and the storms should be considered 
separately. The theories which are ot 
fered in explanation of the diurnal vari 
ations differ considerably from thos« 
suggested for the explanation of the 
earth-current and magnetic storms. We 
will first briefly sketch the theory of the 
diurnal variations. Two theories of this 
phenomenon are receiving consideration 
at the present time Both these theories 
have the following aspects in common 
a) That the process which more directly 
affects both earth-currents and terres 
trial magnetism in a regular manner 
throughout the day is seated high in the 
earth’s atmosphere; ()) that the con 
dition in the atmosphere at this height 
which makes this process possible is pro 
duced by radiations coming from the 
sun. These radiations acting upon the 
molecules of this rarefied atmosphere 
produce electric carriers in extraordi 
nary abundance so that this part of the 
atmosphere becomes a vood ceonduetor 
of electricity. As to the particular radi- 
ation which predominates in producing 
this effect, there is no general agree 
ment. The ultra-violet light from the 
sun, or a corpuscular radiation consist 
ing of either positive or negative elec 
trified particles or both, shot from the 
sun with high speed, and the penetra 
ting or cosmic radiation have been vari 
ously considered 

On the one theory, the region of the 
atmosphere thus capable of transport 
ing electric currents of considerable in- 
tensity is subject to great winds. Thus 
we have a good conductor in motion rela- 
tive to a magnetic field, namely, that of 
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atmospher 


these whirls of xtends to the 
earth and induces ft ! earth-currents 
vhich in turn g ris nother mag 
etic effect. The ve } 
sured at the Ss sul the 
this \ irises [1 1 se two sources 
ect! currents thiosphel na 
iectrie currents } » ? 

Thre itn sp ( Inder the su 
IS much mor at n that « 
aark side ot ti l dt Is S 1 
( rti rotates 1 S ] T! } ~ 
phere ects su SSI\ I . a erent 
parts ol The ¢ rt rie l Is OD l 
rive rise te , » wr « hy Tha | if 
the da Te t] winds 
however, o1 ! ! red mot ot the 
high eondu sphere presents tl 
vreat d meu tor = f " Nyy) 
eviden that s ir] it ve Cit ( 
exist there is found in the drift 
meteor tralls 

\cceordn { ther theory great 
whirls of electricity in the atmosphere 


would not occur. but rather. each elee 


tric carrier under the action ofr the 
earth's magnetism moves in a spira 

This is equivalent 1 i small magnet 
| ach ¢ lect! S % rl ! ‘ l 1 S Wa il d 
In a ecertal orc rh fas] ion, so that 


without any general electrie cireulation 
a magnetic col cli | arises whiel 
the earth’s surface is quite similar to 
that whiel Wo ad result from the other 
theory. From this point on, then, the 
phenomena would proceed in the same 
way under both theories 
theory has the advantage that it IS 
unnecessary to assume the existence 


of the Intense W nas required tor the 


former. In this theory however. a 
vreater abundance of electric carriers 
is required in the high atmosphere 


and it is here that this newer and 
simpler theory meets its greatest diffi 


eulty [oo little is vet known about 


the constitution of the ] io} atmosp! ere 


to be able to firmly establish either ol 
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ai ‘ However, the present cate the patl f the current nad tl 
pl radio presents a concentration of the curves represents 
S xploring the high atmos the density of the current. Over the su I 
phere ! seems likely that phe it hemisphere two great Whiris WII f 
na observed in connection with th seen, one on either side of the equator 
emicaior radio waves WI pl These are ol rreater regularity an¢ 
ts re needed to deci density than the circulations show! 
disputed points in the theories the other hemisphere The total curt ' 
orig irth-currents and t estimated for one ot the daytime iris 
tions f the earth’s magnetisn s 100,000 amperes This diagram w 
mmo relationship between cer serve also to give a picture the genet! 
radio phenomena and changes character of the system of currents li 
strial maenetism and earth-eurrents the earth’s crust t rad indis 
ses doubtless in part from the fact turbed times 
t this conductine region of the at Earth-current storms and mag 
mosphere has a common influence on ; storms should, in view of the = ¢lost i 
these phenome? so that a study I relationship show! oD man observ 
vil ssist in the understanding « tions, find a common explanatiol \ 
others rious ittem_pts ha ) hn 1 } 
Whatever the reality underlying the vide a theory or some mod 
r) iriations may be, the theories would account for magnetic storms 
hed at least serve as a sort Oo! but in these the phenomena ear 
t tl mory by providing a current storms have beet ne! 
tion of these phenomena for the neglected from consideratior Lhe 
S The system or ¢ ! sult oft this ome sided develop) nit s 
s |. Bartels, of Germany, has that all theories of magnet storms 
ulated would be required In the al fail to account for the principal pre 
mospher to produce the observed nomena of earth-current storms 
diurnal changes the earth’s magnet until thev do, they can seareely be 
ism Ss oS Wl l! Kio 17 Tl e arrow sidered Seriously. even SI ould they satis 
heads and the course of the curves ind factorily account for all the principa 
Bellas Serer ree phenomena of magnetic storms, Ww! 
7 j +! At | L thev do not All the recent theories of 
~ SF 2X) > on magnetic storms invoke electric currents 
\ eS | ae vhich are assumed to arise in the at 
\ oe SGU EN Tae Mare’ D mosphere high above the earth. currents 
y\\ NJ MTT L which depend upon processes seated in 
| SS iN the atmosphere of the su As to the 
npannEaae ae =~ +1 Tr TLii | a a ne manner in which these currents are 
| | ft iT pre dueed. there are three views extant 
. f Hh+ + i rm The corpuscular theory holds that 
f+ 6; ++4 +f oN 
\ / 6 WAS streams of electrons shot from the sm 


am) 07 ae } at speeds nearly that of light, under the 





0 7 ‘ ot aed 4 ‘ ~ Ye —_ - . . , ? 
ea / 2 ie “Sees action of the constant part of the earth's | 
o 1 2 = D2 22s magnetic force, are in part caused to 


FIG. 17. THE SYSTEM OF ELECTRIC converge in a zone near the magnetic 


CURRENTS poles and are in part made to encircle 


BA ; the earth in the rare atmosphere hig! 


WHI ACCORDING TO ANALYSES OF 

AND ( I . WOULD BI REQUIRED above the equatorial belt The forme r 
HIGH ATMOSI g O PRODUC! H A At vive rise to polar lights and some mag 
D \NGES IN THE EARTH’s MAGNETISM. netic impulses, and the latter constitute 
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the airect soul l s S 
nts genetic storms s 
m- | The induction-tl sstumes 
hy O atmosphe ( Ss sul t t COl s 
ted system « nds or « s 
nad i el l that reg ! I ! S| ( . 
e) sufficient rood con tol 
’ ’ ricity will renerat I rr ‘ 
ris r¢ because T! mot 1 S 
j 
il ictor relatiy tl ! . g . 
ra d. Both the winds and nd 
In tivity in that part of the high atmos tit S 
IS phere whiel comes mnt consideratio. I s 
here may vary suddenly under the action thi-s 
: radiations from outbursts on the sw 
st ' radiations which both heat the atmos cls eement Db 
a phere and increase the number . 
tric carriers there. The sudden changes rt 
the currents thus produced would in changes, as 1 
“| turn cause magnetic changes at the Sion, IS 1 
IS. earth’s surface 
I ’ In vet another very recently proposes 
ly theory the somewhat foreed assump \t 
e tions which appear in the two older pears tl 
is theories, namely, the high-speed electri hanges 
is ( rpuscles and tiv complhieated Svsten produced Dy 
‘ f winds, are replaeed by devices whie nerat thie s 
id ppear more plausible In this. reasons storms ff 
re given which make it seem likely that north or s : 
: by the action of the ultra-violet lieht : 
i] from the sun some atoms are blasted 
from the portion of the atmospher re supp 
rf cated about 450 kilometers from t} t tl the) I) 
7 earth and are carried thousands of ki difficulties 
ometers farther out before tl} ev are i s 
S ized When ionized, the earth’s mag earl rrent 
n netic foree combined with the force of  « btless be 
e gravity tends to cause these to cireulat study and obs 
eo about the earth’s axis especially over and especia vb 
: the equatorial belt, thus producing in north (or soutl D) 
{ turn a magnetic change at the earth’s the polar Ss 
" Surface corresponding to the world-wid: bardment 
p magnetie-storm effect. Some. however eleetrie part : 
S drift along the magnetie lines of fore sometimes s . 
' and return to lower levels near th: poles ment reaches ne 


where they vlve rise to other aspects ot pis Ine ele T! t ! 


' magnetic storms and produce the polar ner five rise t eart] irrent 


lights. Relatively large changes occur of storm This is o1 t . 
: in the intensity of the ultra-violet light which we hope fur S 
emitted by the sun and thus give rise to « irrents wi ssist it . 








PROBLEMS OF ANTIQUITY PRESENTED IN 
GYPSUM CAVE, NEVADA’ 


By Dr. CHESTER STOCK 





apprehending 


is this better exemplified than 


long extinct, 


but also the epidermal structures, excr 


ment and occasionallh the vViscel 
remarkable state of preservation. Curl 
us though it may seem our views re 
garding the geologie antiquity of this 
tvpe of material ar frequenth but 
dimly defined 

It is now a little over thirty vears 
since the Swedish explorer Nordenskjold 
learning of the discovery of a curious 
piece of hide near Last Hope Inlet, Pata 
vonia, was led to investigate the famous 
Eberhardt Cave of Ultima Esperanza 
Exeavations in the deposits by Nor 
denskj6ld, Moreno, Erland Nordenskiold 
and others brought to hght an unusual 
collection of material including remains 


of man and of several types of extinet 


INDEX MAP 


or GYPSUM CAVE, NEVADA 
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VIEW 


SHOWING ENTRANCE TO GYPS \ 4 BAS 
or SOUTHWEST Mus! CALIFO 1 INS 

NCLUDES SEVERAL SPECIES OF CAt OSO 

] . 

mammals. Among the specimens were 


fragments of skin, hair, horny sheaths 

of claws and excrement found definitely 

associated with skeletal remains of large 
The 

characters totally unlike those of 


South 


mammals. materials, exhibiting 
any 
America, 


the 


living animal of were 


er determined to be of extinet 
eround sloth Glossotherium 


So real did the ground sloths become 


in view of the remarkable preservation 
of their remains that the story of an 
actual existence of these animals—the 
mysterious mammal of Patagonia—was 


considerable credence 


South 


received with 


Later explorations in America 
failed to substantiate the story, but the 
the 


’ } 
Glossothe riiep 


* 


facts concerning occurrence and 


associations of are re 
garded by many as furnishing at Ultima 
Esperanza indisputable evidence of the 
and of mammals gen- 


presence of man 


erally regarded as characteristic of the 


Pleistocene or lee Age. 


LOOKING 


NORTHEAST 


The 
in southern 
rington, of the Southwest 
brines to licht a «¢: 


an entombed life rec 


features similar to those whie 


terize the 
eated in the foothills o I}. 
Mountain, by road 20 miles 


slightly 


readily ac 


CePSSTDTE | } 
approximate - OOO feet I) 
name from the presences 


beautifully formed — se 


(rvpsum (‘ave has re 


ential solution in Paleozoie limestone and 
is now of large size and of rreo : 
shape (see Fig. 4 

The presence OT seve ral cultural stages 
and the unusual preservation n al 
mal and plant record in the deposits 
furnish an almost unprecedented oppor 
tunity for the archeologist and paleo 


tologist. At the inv 


itation of t 


recent discovery of Gvpsum. | 


Nevada by Mr. M 


no ’ 
h ehayr 
? ? ] li 
‘ nd 
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Museum the California Institute 


has been fortunate in sharing equally in 


West 


concerning 


the investigation of the site 
itself particularly with the stratigraphic 


succession and with the interpretation 


of the fossil or subfossil animal and 
plant remains While the reeent ex 
plorations have not been completed cer 


tain striking aspects of the deposits and 
of the 
of delineation 
typical example of the problems encoun- 


specimens recovered are worthy 


as furnishing perhaps a 


tered in broader studies of the succession 
of Quaternary life in Ameriea. 
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cave. Situated 65 feet below the e 
trance to the cavern, this chamber is 
120 feet long by 65 fer 1 


Entrance to it is gained 


approximately 
wide (Fig. 7 
toward the bottom of a broad, inclined 
surface of angular limestone rubble. 
At a depth of 14 feet large limeston: 
blocks were encountered. It is possibl: 
that floor o1 
which the sediments accumulated. Th: 


these represent the rock 
strata above this consist principally ot 
angular limestone fragments, the indi 
being 


Muel 


vidual fragments frequently 


fraction of an inch in diameter. 
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FIG. 3. VIEW LOOKING SOUTHWEST 


FROM CAVE ENTRANCE 


SHOWING DESERT COUNTRY EAST OF FRENCHMAN MOUNTAIN, NEVADA. GyYP PEAK IN DISTANC! 


TO THE LEFT OF FIELD CAMP OF THE Sol 


DEPOSITS 

While each of the several more or less 
clearly outlined chambers of the cave 
exhibits,an interesting stratigraphic rec- 
ord, perhaps the clearest cross-section of 
the deposits is that revealed beneath the 
floor of the principal chamber (Room 
4). Doubtless the sedimentary succes- 
sion shown here by trenching furnishes 
an important key to the interpretation 
of the deposits found elsewhere in the 


‘HWEST 


MUSEUM-CALIFORNIA INSTITUT! 


of the material may have been derived 
from the walls and ceiling of the cavern 
Intercalated in the series are irregularly 
bedded sands, doubtless deposited under 
At the top of the deposit of 
fragmental limestone oceurs a gypsif 


water. 


erous laver followed upward by sloth 
The latter exhibits in places a 
trampled appearance; in 


dung. 
matted and 
others the individual clods retain for the 


most part their original form. Ocea 
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= ' GYPSUM CAVE 
| = 
FIG. 4 OPOGRAPHIC MAP OF GYPS 
: 4A ‘ 
; S101 S] imens I" und i } S ) 
e outer s! lod remains intact ! 
but the inside has been consumed, pet E vider b 
_ ps by rodents In places also the ! rd 
id ing is burned or charred while els slick 
here it has a remarkably fresh appea duru ri) 
” ance. Seattered through this accumu The extent and dist} 
$ tion is the dung of other mammals. The material suggests 
aver of dung has a maximum thickness animals respons 
j f at least 26 inches, although laterally 11 had ready access 
2 may thin to a few inches. Interealated caver 
* in it may be found a second gypsifer ber of individuals 
2) us laver, usually a few inches thick ¢hamber for 0 
At several localities stalagmites have A well-defined du : 
formed, and it is interesting to note that orded by Harringt : 
where these are found the dung is’ in Room 1, immedi: 
absent the entrance to the 
red Piled on the floor in Room 4 is a large assumption perhaps 
rn mass of limestone débris derived pre accumulation of 1 mat 
rly 
det 
of TBS ? , 
sif : rina a eee 3 
rt! SARS exiagges aU? , SEPT — 


7 FIG 5. CROSS-SECTION OF UPPER DEPOSITS 


the AT A A’. IN ROOM $+, SHOWIN‘ POSITION OF A 4 4 POI 4 OF 









VIEW LOOKING 


ENTRAN( ro Room = OU A » OF 


chamber coincides with that of dung for 
Room 4 
manure is found toward the top of this 
Above it 

thickness of six 


mation in Considerable sheep 


occurs limestone detri 
feet, 


layer. 

tus to a or more 
followed in turn upward by a layer from 
which Pueblo and Basket-maker cultures 


have been obtained 


SoME OrGANIC REMAINS FOUND IN 


roe Deposits 


Mammalian remains have been en 
countered in the lower strata which have 
Room 4. In the 


sands intercalated in the deposit of an 


been penetrated in 


vular limestone fragments at a depth of 
ten feet were found incomplete skeletal 


elements and teeth of camel and horse. 
Thus far, however, the ground sloth 
remains are not known to oceur below 


the overlying dung layer. The latter is 
in large part made up of the excrement 
of the ground sloth Nothrotherium. <A 
well-preserved specimen of this material 
is shown in Fig. 9. Superficially these 
clods are like the excreta of the South 
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LOWER END OF ROOM 


venus Glossotherium, fieured 


American 
by Santiago Roth 


9), although the 


compare Kies S and 


former are somewhat 
smaller in size 

No attempt has be nn ade as vet 1 
identify all the plant remains which con 
stitute the bulk of the clods and of thé 
trampled manure in Gypsum Cave. The 
scatological studies will furnish valuabl 
food habits 


nothrot eres and it IS TO he hoped 


information concerning the 


of the 
also of the floral environment which pre 


vailed in the vicinity of the cave during 


the period of existence of these animals 
The better preserve d skeletal and epl 
rround slot 


No comple T 


beer 


dermal structures ot thre Se 
occur in the dung layer 
Vothro 


number of 


. 42 . 
skeleton of herium has 


found, but a elements hav: 


been recovered. It is significant that 
most of the skeletal remains belong t 
this ground sloth. Fig. 10 shows 

nearly complete hind foot of Nothr 
therium in which several of the bones 


exhibit on the surface bits of dried fles] 


or tendinal strands Moreover, the 
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ry claws of the terminal phalanges — ton th ren s 


main intact Stnall Trawments of ti and a tood t 


de appear to he also preserved This Aden Crate) New M 











iterial is now thoroughlv desiccated A tiy , nosst lnoare 
nd shrunken, but reveals on the surface Vout he re d Nort] \ 
| eeasionally the base of many hairs apparenth dur leist 
There is no evidence of the presence of Closely related 1 . 
ssicles in the skin as in the mylodo lower | N 
ground sloth G erium of Eber \me nd S Poss 
hardt Cavern Many strands and ovea rotheres were among the firs 
sionally small masses of hair have beet 1 m South Ay 
und in Gypsum Cave These fre two al Ss Wel a te) 
quently have a vellow or Tawny col Pp. sepi rat 
though hair of a brownish or reddish — illustration f the s oe ot Dy 
brown color has been noted Whether therium is s n il 1] 
| the hair found thus far belones to Skeletal 1 ns of at least 
Vothrotherium has not been determined tional mammals relative 
While the skeleton of Nothrotheriny occur in the dune deposit re 
has been known by rather complete re surprising to find the mou . 
mains described from the Brazilian caves Oris) recorded it 
and from the asphalt deposits of Rancho occurrence of sheep dune They 
La Brea in California, only recently has of a slender-limbed camel is indi 
direct information become available re- by several broken skeletal elements 
wr garding some of the external el} aracters This Tv pe differs in structural charact rs 
in 


| of this creature Professor Lull has from the large camel ('amelops re 
lat ! 
deseribed an unusually complete skele corded at Rancho La Brea and mav be 


t 2R. S. Lull, Me Peabody Mus. Yale U1 : closely related to a slender-limbed camel 
4) ' » o an , " . 

\ pt. 2, 1929 Tanupolama described from the Me 
‘on 
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les} FIG. 7. VIEW OF ROOM 4 
FROM POINT AT ENTRANCE TO RooM 5 SLOTH DUNG LAY! A BONES OF 
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FIG. 8. 


FroM EBERHARDT CAVERN, 


GROUND SLOTH 


MENT OF GROUND SLOTH Glossotherium. 


AND ASSOCIATED REMAINS M 


LAST Hope INLET, PATAGONIA. FiGs. a,e,f,g,SKIN AND EXC! 


APPROXIMATELY 4. AFTER SANTIAGO ROTH. 
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IG. 9 DUNG OF EXTIN(¢ GROUND 
SLOTH NOTHROTHERIUM 


Kittrick deposits, a second asphalt ac 
mulation of Quaternary age in Cali 
rhila. 

The relationships of the fourth type 
to be mentioned, namely the horse 
Equus . have not been definitely deter 
mined particularly with reference to thie 
known species of horses from the Pleis 
tocene of western North America. 
Materials found in the dung include not 
only skeletal parts but portions of the 
orny hoofs as well. 

No evidence has appeared as yet indi 
ating the presence of the larger and 
more formidable types of carnivores 
cnown to have existed in Pleistocene 
time. While the smaller predatory 
forms are represented by skull and 
keletal materials in the collections, the 
reat lion, the saber-tooth cat, the short 

ed bear and the dire wolf remain 


! recorded. 
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Two probler 
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currence, nam 
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ail ne anin 
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a, is fortunate in finding at Gypsum  dart-point may be accounted for on tl 
Cave material evidence of past cultures basis of later intrusion, it Is of sienit 
and of extinct animals as well as a cance to note that additional cultur } 
sequence in the stratigraphic occurrence’ material was found under similar ei 
of this material. Thus far human skull ecumstances elsewhere in the cavern 
and skeletal remains have not been — sufficient number of artifacts has b } 


found While important archeological recovered to permit Harrington to state 
material has been secured in all the that the cultural stage includes object 


chambers the cultural stages recorded by of eruder type than those of the Bask: 
Harrington In ltooms ] and 4 need only makers. 
be considered for purposes of the pres The stratigraphic relationships of 1 
ent discussion The interpretation of  eyltural material to the animal remaii 


these results must await a more detailed may indicate either a contemporaneit | 


st of > ybiee Ss > 1Ve i i J ’ 
udy of the objects themselves and a of man and types of mammals now e) 


more intensive investigation of the oe ; 
tinct or a record of a past mammali: 


currence, but some of the noteworthy - . . 
~ life on which has been superimposed 
facets have been commented upon by Mr. . , 

: intruded a record of early man 
America. Should the latter be accept 


ultimately as the explanation of the w 


Harrington. 

In Room 1, as already mentioned, a 
trench through the strata revealed at the ' : 
; usual occurrence at Gypsum Cave, t! 
top unmistakable evidence of a Pueblo ye ; ' | ld 
> re TLOK intervening certalnliy wou al 
culture and of the Basket-makers. Some | f lativel | l : 

. . ar e relatively ort uratilo 

distance below this horizon occurred a pear to ’ — = : Aba . # 
: : » *- ‘ ter S Oot i few tho 

well-defined sloth dung zone with an mneEred a a - or ail 

intercalated layer of gypsiferous mate- sands or perhaps even hundreds 

years. 

, , 4 7 . " yf ePT1C; ( ate 

found fragments of charcoal, although lo the student of Amers - sus ey 

nary life the determination of the rel: 


rial. Immediately below this dung were 


the dung itself is undisturbed. Here . : ' 
al was encountered a worked stick tive antiquity of mammalian assemblag 
aiso é _ ‘0 ‘re t AC “KK. : ‘ . » 

In Room 4. definitely embedded in a known rom within this period - ale tel 
gypsiferous layer intercalated in a zone less importance than the establishment 
ay Salih ies il eileen eoneend o of irrefutable evidence of an associati sat 
stone dart-point of an atlatl or throw- of certain extinct types with early mai 


ing stick. Within two feet of this ob- . , 
questions are after all intimately relate: 


ject and in the same layer was also + po: 
The unique facts concerning the occu 


It may be readily conceded that the tw 


found a limb bone of the ground sloth eX] 
Nothrotherium. while in the layer of renee in Gypsum { ave lend special 1! - 
burnt dung above and not more than poesanee to the locality in a stud) f 
six feet distant from the dart-point were this problem. lit 
the charred and broken limb bones of the Within a youre much attenti as 
slender-limbed camel. has been directed vo the Quaternar sn 
The close proximity and stratigraphic land assemblages of North America a1 a 
position of the artifact and the bones the chronological sequence of thes \ 
of extinct animals are of critical impor- 1@unas. Noteworthy contributions 1 ra 
tance in determining the possible con this field of inquiry have been made | ri 
. > ‘ oe ys . > . la} 1) 
temporaneity of man and these mam- that venerable student of Pleistoc« : 
= . . ifea . » ‘ ‘ ‘ . ; 
mals. While the presence of a single life, Dr. O. P. Hay. In an attempt | - 


3M. R. Harrington, The Masterkey, South *M. R. Harrington, Scientif Ame? 
west Museum, 4 (No. 2): 36—42, 1930 July, 1930, p. 36. 
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L al 
fou f 
FIG. ] SKELETON OF NOTHROTHERIUM 
SIDE VIEW, APPROXIMATELY 1/14 REMA OF EPID s 
SKULL, SHO ER BLADE, RIBS AND F AD ( M 
evaluate the field evidence with a view ment reached as a result of their app 
to reaching a satisfactory judgment as cation depends in large measure upon 


to the relative antiquity of a particular 
terrestrial assemblage of the Quaternary 
the student has recourse presumably to 
several criteria. Among others, perhaps 
the following may be indicated: (1) Oc 
interglacial de 


currence in glacial or 


posits; (2 specific relationships to 


existing or to other fossil or subfossil 


assemblages; (3) changes in distribution 
of types since period of deposition ; 4 

climatic changes as determined from (a 

past and present distribution of organ 
isms and from (bb) associated plant re 
mains; (5) type of preservation. 

With the exception of the strati 
vraphie criterion stated in (1), the eri- 
teria given above appear to have special 

pplication to the occurrence at Gypsum 


a ee 


instances, however, as 
r example the criteria stated in (2 


and (4a), the soundness of the judg- 


ive. In some 


the size and compl teness of the Tauna 


Care certainly must be exercised in 


drawing conclusions where the basi 
facts reveal an incompletely known fos 
subfossil mammalian assemblag 


sil or 
With 
doubtless other types will be added 


further excavations in the caver 


the list already on record 

Careful study of the plant remains 
preserved in the dung may offer impor 
tant suggestions as to the type of flora 
which prevailed in the vicinity of Gyp 
sum Cave during the period of existenc: 
of the 


forms 


| 


ground sloths and | 


Were it 
ample, that the plants fed upon by these 


associate 


determined, for ex 


creatures do not differ in type from 


! 
those now found in the xerophytie flora 
of the region there would be no special 


reason for postulating climatie condi 


tions notably different from those which 
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d 





prevail there to-day In view of the 


cavern occur 
southern Ne 


related to 


proximity of the 
lake 


vada, whose history 


close 
rence to basins in 
mas he 
Lake 


derived 


that of Quaternary Lahontan, the 


evidence indirectly 


flora 


climatie 


from the may be of importance 


period ot oOccu- 


in establishing the 
pancy of the cave in relation to certain 


through which these lakes have 


stages 
time. 

age of the 

the embedded ani 


(Juaternary 


late 


passed in 
A relatively 


accumulation and of 


dung 


mal remains is not of necessity implied 
by the unusual preservation of the mate 
that 


peculiar conditions prevailing in a dry 


} 


rial. It is conceivable under the 
cave the epidermal structures and excre 
ment of Nothrotherium may have under 
little change, even though the 


their 


eone but 
ong 


period of accumulation was 
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ago. On the other hand, it must 
admitted that the type of preservat | 
may with equal right be regarded 
evidence indicating that the remai 
date from a late period of time. Mo: 


Witnessed ma 


had 
fluctuations of 


over, this region 


climatic conditions si 
the period when the cave was occupi 
by the ground sloths it is difficult 
believe that the 
hibit the remarkable preservation wl 
they do. If the 


ing the dung 


remains Would 


plant remains comp! 


are ultimately found 


represent which now form pa 


species 
of the living flora of the arid Southwest 
this evidence and that presented by 

excellent preservation of the mater 


may indicate a remoteness of this 
stage from the time of the last elaciat 
sufficient to place it well 


Reeent division of the 








THE WHALE 


THA Rhineodon fypus, the whale 
the 
Straits ol 


shark, largest of its tribe, ts 


found 
F loridi 


in the Is attested by 


four captures on the coast of the penin 


sular state and by two off the harbor of 
Havana, Cuba. Of the Florida fish, the 
first 18 ft. long) came ashore thre 
miles north of Ormond Beach on Janu 
ary 25, 1902. The second (38 ft. in 


eneth) was taken near Knight’ 
May, 1912. The third fish (31 ft 
all’’ captured 
Florida, June 10, 1919 
and to date the last 

Florida waters 


in the Bay ol 
The fourt! 
‘men from 
Mara 
on June 


Was 


Spec 
was secured at 
thon, 16 miles below Long Key 


The 


9, 1923. three captures near 
Havana will now be described in some 


detail. 








FIG. 1. 
PARTLY OUT OF WATER AT 


THE FIRST H 
JAIMANITAS AS SEEN 
NINE 


5 mae 


THE LEFT GILL REGION. 


The first 


SHARK OFF HAVANA HARBOR 


By Dr. E. W. GUDGER 


and Dr. W. H. HOFFMANN 


the Straits ~ 

November 20, 1927 ] S 

nshing villag at ] rl ~ 

the mout] Lay | S 

and its occurrence in this 

recorded elsewhet s 9) 

male 32 feet in t ! : 

virth was 18 f ! ts sti 

welght was nine tons | 

liver was said be 900 pounds, and 

the heart 483 pounds. TI bh 

fish was reported to be six feet di 

the small of the ta “at the base or the 

caudal fin was so 0 tall 1 

could seareely encircle it t hot} 

arms. An idea may be t] 
vu . 

} gs ‘ 


AVANA WHAL 
IN LEFT-FRONTAI 


MEN ARI 





E SHARK 
No 
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RIGHT LATERAL VIEW OF THE FIRST HAVANA RHINEODON 


AD, MEDIAN FINS, \ tA ELS A ’ rt : oO OF 4 FIN 


l 


of the fish by reference t 


tervals are vertical white or yellow bars 
front-lateral view showing the The intersection of keels and bars gives 
with nine men on its broad a checkerboard-like appearance to the 

sides of the fish. This is accentuated by 
better idea of the size of this the large white or yellow spots set in th 
k may be had from inspection middle of each square. This is plainly 


in which the fish is shown in — seen in Fig. 5 showing in detail a part 





ew Here may be seen the ot the side of the fourth Florida speci 
al keels or ridges running men. The local Cuban name of the fish 


head region backward along is pez dama, in allusion to this. Now 


4 


rossing these at regular in pez means fish and dama lady, but the 








FIG. 3. THE SECOND HAVANA WHALE SHARK 
ON THE SHORE AT COJIMAR. NOTE THE WOODEN FRAMEWORK ON WHICH IT IS LYING, THE HAR 
POONS IN THE HEAD REGION AND THE THIN STEEL ROPE CONFINING THE RIGHT PECTORAL, THE : 
WEDGE-SHAPED DARK REGION ON THE HEAD IS A SHADOW CAST BY ONE OF THE ONLOOKERS. 
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THE WHALE 


bans do not meat “lady fish *’ bv this 
nellation, for dama also mea 
ward. Hence when it is locally called 


dama, this means ‘‘checkerboard 


to the hearers The blocked-oft 
tions of skin with their enclosed lare 
ind spots « rtainiy ao resemble 
eckerboard with the checkers in t] 


nter of each square 
In a head-on view of the fir 
one May get a clear idea of the cay 
nous mouth, large enough to take it 

crown man. Now the term shark is 
synonymous with voracity and ferocity 


nd the mouth (especially of a large 


SHARK OFF 


HAVANA HARBOR 


! S - 
~ ) ~ 
P101 Eve 
mad l 
iil cy t 
Son ") x 
SS ) - 
S I] . 5 
pt il " \] 14) } { 
mal s ‘ Ss 





FIG, 4, 


OWING THE CAVERNOUS MOUTI WITH roo 


THE HARPOON SHOWN IS THI 


specimen ) is supposed to be full of large 


sharp cutting teeth. In the lower jaw 
this 32-foot specimen the tooth band 
s fairly visible. The closely set back- 
irdly pointing teeth are only about 
eighth of an 
ilike the dental 


arks, can function for retention only. 


inch in length, and, 


apparatus of most 


As for ferocity, the whale shark is 


s ‘verywhere reported as sluggish and 
pid—this has been markedly true 
all the Florida specimens. This 


NEARLY HEAD-ON VIEW OF 


THE FIRST HAVANA RHINEODON 


also a male and but slheht \ arger 
about 34 feet over all) than the first 
It or 


Cojimar for some 


another fish had 
three years previous 
and had been appropriately dubbed ‘‘ El 
Elefante.’’ So well known was it that 
a merchant of Havana had subsidized a 


erew of fishermen to hunt for it, and 


had provided them with specially made 
tackle—harpoons, ropes and buoys 
The manner of capture of the Cojimar 


2 Science, 71: 639-64 19 
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fish was different from all other methods and by harpoon lines fastened 
known to us for the taking of the whale boats, Rhineodon was towed and di 
shark The fishermen in two gasoline into Cojimar Bay The fish does 
launches easily approached the sluggish seem to have offered any materia 
fish, and, manipulating a thin steel tance to all this, and finally died 
cable by means of lone bamboo poles, loss of blood about 24 hours after | 





managed to put over the head and attacked But although at the sh 
around the body of the fish a double was tremendously difficult to cet tl 
slip noose. The small wire rope was — out on the beach. Forty men tailir 
then drawn tight about the body of the ropes were unable to dren him out 


fish, confining the pectoral fins and — this was finally effected onlv bv eet! 


materially hampering the activity of the jim on a raft-like structure and ha 

fish. This shark was captured in the — this and the fish ashore by means 

open sea about a mile from shore where = wjneh or erane , 

the water was deep enough to enable the Fic. 3 shows the second Ha 
fish to escape by diving. To hinder his” whale shark on its wooden skids 
submerging and to locate him if he did fpamework drawn out on the b 
dive, two steel petroleum drums were  Pjain to be seen are the encireling 


affixed to the steel rope. Thus held pope and the two harpoons in the r 
more or less at the surface, Rhineodon pack of the head. The color mark 
was attacked with harpoons and also = choy plainly save that over the hea 
about 50 shots were fired into him from 4 wedge shaped black shadow wi! 
a Winchester rifle gives the head a bizarre appear: 

Thus held both by the lasso around The very small right eye is seen 
the pectorals and attached to the drums, gown on the side of the head. 
in front of the piece of wood on w s 
the body lies. Unfortunately we 
not been able to get any other pl 
graphs of this specimen 

From the data presented abov 
seems vers probable that other 
sharks will be taken in the Strait 
Florida and in adjaeent waters. Rw 
reach us of various great sharks se 


Florida waters, some of which may 





sibly have been whale sharks. <A) 

confirmed newspaper account te 

one seen this spring off Bimini 

hamas And for waters off Hav re 

harbor, the fishermen speak of vat rg 

ereat sharks. some spotted, seen at 

ous times of the vear. We know p! 

eally nothing of the habits of Rh el 

don, but it seems to come near the s 

and henee into shallow water at 8 
FIG. 5. A PORTION OF THE SIDE OF times of the year when the sardines I 

THE WHALE SHARK shoaling. This agrees with ace 

SHOWING THE CHECKERBOARD ARRANGEMENT or COming from a scientific correspon a 
KEELS, CROSSBARS AND SPOTS WHICH LEAps THE in the Seychelles Islands, western 
CUBANS TO CALL IT ‘*‘PEz DAMA’’—CHECKER dian Ocean. There seems to be no d 


BOARD FISH. that it feeds on these small fish. 





REFLECTIONS ON THE STRUGGLE 
h FOR EXISTENCE 


a“. By Dr. GEORGE J. PEIRC 
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p Conn | ‘ n ti . 
p! iDlist li nits | marims oT} " 
} n re ‘ nt S te) ‘ . 
Ti } ai rel ~ hy ~ 
ve t i ' i } 
- ithorit permits living be ! tl Col ‘ 
iit rate income c“nowing the 1 a ! 
17 pportunit he oblieat ! ! ! r I 
l 
Ay ent or not tor iong deterred recoen) nie ©) 
; m and readjustment They do not 
vo to the bank to find that their salar’ raua 
eck has not he en cle posite adontne da | ni 
: L¢ Like other salaried persons v of 
re parts of honorable and sueceessfu Indereras 
. rvanizati ns, The eal eoun}t ol The } (| Sit 
) mthly, quarterly, annual ineom ind dig 
. (his is very different from the ind carries throug] 
h endent in business, financed as an it pl Ss 
S vidual and not indebted to st hold hes s G 
rs common or preferred The ind done that mos 
es endent in business balancing his books the amusing 
7 the end ot a stormy pe riod. ma\ find ‘Oontagio}r ~ } 
at for himself, when all current debts caught by but | but : 
. \ 


are paid, there is nothing left to eon and guides 








1 }) neti ( DTS TI ( ttl 
of acadel Dusiness H sti ushead 
teacher 1 he s sf { rks 
while a nel ink nu n uA 
with s ta nd promptness that o1 
IS unaware that every IS CO! rtab 
tT} ? ~ 7 ) ? ~ 
' ‘ ? i ] ry l ’ 
dered the at equipme! nd n 
terial are read | required Phis 1s 
good housekeepn The « ! hatiol 
and coopera ! undererad as 
graduates, departments, sta ium) 
and the gene public are not tl 
product of chance Some one man 1n 
the wuniversi brines it about, econ 
tinuine and inereasing it But suel 
sympathetic appreciative understand 


does not come about as the result of 
wavs unchanged since the Universities 
of Alexandria and Bologna were founded 
by a process of aggregation The col 


f a changing world ex 


leg 


echangine needs o 


es and universities not meet thi 


cept as interest and thought are applied 
to the new problems with no less earnest 


t} 


hess an to archeol 


toloe 


So, with 1 


ory 


£ 


o such single simp e 


rauge 


of individual and usefulness 


and attainment as the 


corporate 
sale 


S quota or the 


eash dividend, the universities find them 


selves protecting dead wood from the 
results of decay at the same time that 
they are fostering and promoting the 


most preclous produets ol elvilization, 
its scholarship and its vouth, inereasing 
their usefulness and their satisfactions 


A university is a grotesquely inefficient 
organization, but a vastly effective one 
It is the former because the phenomenon 
the of the 
struggle for existence, is exeluded from 
it ; it the latter for the 


reason. I have in mind an average 


so general in world nature, 


and iS same 
pro 
fessorial garden, one in which the work 
is done by loving and not hired labor. in 
which there may be weeds, but in which 


also there are unusual things, plants or 
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eae i " 
fs florist n i quit 1c 
Dut » iS } S ’ 
some biological ki cs such as 
quaintance with s) S e or 
proce | nt rane nti ! S 
1 l Sn fT STI ‘ S ne 
; rare ) ) 1) Ves it | 
SUPrVIVOrs not ti sul vors 1 
ord l struce r eXISTe@! 
sury ( i ! T¢ Tl 1? eT ! 
t] d (or tl ddess then 
world Qhur universities al like 
vardens, planned for a little mon 
the available incon not standard 
lik planos but eael possessing Its 
quality like an orgar And in our 
versities, as in our gardens, plants 
are not doing their utmost may nm 
theless justify their retentior 
duetive scholarship, alous res¢ 
efficiency, leadership and all the « 
rubber stamps of our vocabulary 
on reflection to charm, characte) 
clear thinkinge—the gifts of God and 
product of man, the examples n 
potent than precepts in academic as 
as in so-called practical life 
Brought up where the New Eng 
conscience originated, I have of 
wondered, since coming West, why 
should be considered so virtuous ( 
must work to keep alive where weat 
soil or subsistence are inadequate. | 
not the New Englander therefore n 
a virtue out of a necessity And is 
this perhaps the origin of all vir 
morals and religion Why does 


the world owe us a living Do not tl 
organisms, human and other, suece 
best which are not independent 
supporting, self-nourishing 

While granting that analogy is 


argument, as a biologist 


turn to the world of nature for 


to some of my human problems 


correctly apprehend the plan 


animal world, 


unnumbered kinds of living 


t 


bei 


Nt 


l automatic: 


ans 


I 


I see one peopled Vi 
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We are engaged in our respeetive sub or human history is in itself « 
jects of study and teaching because quality and more deserving of sup) 
they are what interest us most: we art by his fellow citizens than other n 
more curious about them than about hobbies, for which they themselves } 
any other subjects of human inquiry; ‘‘The honor and danger of the trusts 
but we have, in addition, interests and which we are ealled’’—to quot 
obligations which, if we are conscious praver which is heard nh aca 
and conscientious. we also feel that we Oo¢-casions nm one of the vniversities 
must attend to. The man who marries the Far West—imply an obligati 
and has children has duties commen- impressive that one may modestly 
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man married or unmarried who lives in indulgence Collecting Indian si 
a commonwealth. as. distinet irom a may be no more honorable than collect 
benevolent academic autocraey, has ing Indian baskets. Collecting ‘* dat: 
obligations as a e¢itizen These are not may be no more valuable than colleetin 
limited to the periodic eastinge of a dis postage Stamps I’ rom Stamps, dat 


satisfied ballot for candidates ror publi baskets and skulls one may derive he 





oftice too often only a little less inade sonal satisfaction: one may learn tf 
quate than their rivals. The man, ways of human and of other natw 
therefore, who is primarily interested in) one may discover laws of developme 


philosophy, philology or finance finds distribution and design, but on 
himself a citizen, a husband and father. stop at one point or another, short 

a bread-winner. Unaceustomed in this the highest goal, according to the lin 
new country to the old world econven- of imagination, ambition and conscience 


tions and conveniences of marrying Research, then, is not in itself mot 


wealth and employing servants to care than the vision of those who pursu 

for household and laboratory drudgery It is worthy or unworthy according t 
the young man who contemplates a life the ratio of the cost to the value of tl 
devoted to research realizes that it is product. It is like all other humar 
attainable only at great sacrifice, not things, fine or selfish, a carving or just 
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necessarily exclusively his own. Even chips. And yet, because we have s 
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QUANTITATIVE DIETS VERSUS GUESSWORK 
IN THE TREATMENT OF OBESITY 
AND DIABETES 


By Dr. H. GRAY and JEAN M. STEWART 


0 ) LABO ATOR OF 


Diet to day is a matter over which a 


surprisingly large group of people ex 
Instances 


In all 
it is a nuisance to the central figure, the 


hibit serious concern. In some 


it is laughable; in many tragic. 


family and only too often the cirele of 
friends. Commonly dieting is conspicu 


ous for its faddishness and remissions 
as soon as a few pounds have been lost: 
misguided and wasted effort which place 
that diet in the eategory of patent medi 
cines. On the other hand, education in 
measured diets has become the corner- 
stone in the treatment of an increasing 
number of disorders of the chemistry of 
the body, such as obesity, diabetes, ne- 
phritis and epilepsy. This is due to the 


rapid expansion of knowledge about the 


basic values of the familiar articles of 
food. In this teaching and demonstra- 
tion of foods an ever-growing role is 


being played by the dietitian. 


QUALITATIVE DIETS 

Ly omitting certain articles of food, 
cottee 
when short of 


nervous, tobacco 


and bread 


such as when 
breath, sugar 
when diabetic, many patients obtain 
relief so substantial that further details 
fortunate. 


there are 


are unnecessary; they are 
Yes, fortunate, for after all 
few of us who escape some restrictions 


on our liberties! 
QUANTITATIVE EsTiMATED DIETS 


The distinction between qualitative 


and quantitative diets has not been made 
at all clear to patients, and is of the first 
importance to all those who fail to im- 


prove on qualitative régimes within 


reasonable leneth of time, Sav Two 


four weeks at the outside. The cause « 
failure as a rule is that while the patie 
Is restricting certain articles of food sl 
unconsciously inereases others. To over 


come this tendency she must be taug! 


the underlying principles of the quant 
tative diet, namely, that any article 
food 
amount, whereas no food should be eater 
that 
be thought of in terms of calories, carb 
and that tl 


may be eaten if in small enoug 


in unlimited quantities ; food must 


hydrate, protein and fat, 
quantitative estimation of these 
is imperative. This quantitation may b 


begun in simple household terms ot 


ounces and tablespoonfuls, one ounce 
being equal to one heaping or two ley 
tablespoonfuls. 


The 


started in most eood clinies by request 


teaching of these principles 
ing the patient to write down everything 
she eats for the next three meals, wit! 
statement of the amounts as nearly as 
she can judge in_ tablespoonfuls 
ounces, and to return with the list. 

This is the sort of list she is apt 
bring in: 
Breakfast. 

$ grapefruit, cereal 4 tablespoonfuls, toast 

pieces, butter, coffee, cream. 

Lunch. 

1 chop, baked potato 


fuls, earrots 3 heaping tablespoonfu 


3 heaping tablespoo 


sliced peaches and cream, graham bri 
l slice, butter, tea. 
Dinner. 
Slice roast beef medium sized, mashed pot 
3 heaping tablespoonfuls, vegetable sal 
small, apple pie, bread 1 slice, butter, t 


In any first lesson suggestions will | 





values 

















TREATMENT OF O] 


ESITY 


AND 


DIABETES 


sSar'\ na } 1) si ) .. 
nt’s attention is di ae heal » : 

t about the 2 t, J nting hat sier 1} SVs 
e chop ma nay consisted ! S S ! 1 
four or mor neces. and that , ‘ x 3 
S like this thi patient Wi SS un’? | ! 
chop can ma 1 better @uess t eS 
ean. so what ild si rd s 
} \ write it ! Sry riy th) Th s(t) or} S 

xT wey] with 7 S; ad. 7 butter | cdiet t S S57 

ily the pie. We point out tl { the carb 

CULT or us 1 d t! s ne ! s 
tual amount On rea ne t] hy { 

t of the list we return it as li nd Brvyai | ( 
ask her to repeat t process ! tio \) 
days and to retur tin 28, Revised Ed 

\t this second visit s] rings the two SS Lain 190% 

s’ lists, and we « Culat tl rood sending te ents 
ies rapidly for our own euidanes If tendent « Documents 
totals differ too widely surmis D. ¢ Wi ive ! S 

spite of the labor that went into them values given bv Jos 

d it is considerable for the patient on Diabet \MIanui pul 
se first attempts that tl lists do nd Kebie P] 
tell the patient’s habits. More lists 1929 
asked for until a fair degree of uni Now w vi 

rmity becomes apparent build on, both as 1 rds 

\ sample of a satisfactory calculation food this patient eS A) 
r the third visit may now be shown them which she is 
lable I, with the explanation that Recommendations 

st_ as tablespoonfuls were converted to her eonditior ne! 

rABLE |] 
No 1) FO i 0 \\ t Ix 0 
ALS {Mo OF ¢ oO . Pre KF ( 
I 1) ) a) I ss \ OF 
| 
Article of food Bre is ! Sut ! f | 
cooked } 
, cent, vegetables ) ( ‘ 
al (dry weight 
10 0 1 
240) 
ruit iy 
e ) 1 
] pe 
rota rra s ri 
? 





48 THE SCIENTIFIC 


such, to decrease such and such, in about 


this and that quantities; and after 
days to bring her lists again lt 
treatment shows results, again we 
the patient lucky. If not, we must 
her over the next necessary 


namely, use ot a tood scales 


QUAN 

At this fenee many patients shy; they 
will try any odd diet they hear of, par 
ticularly if it has a catchy or imposing 
name, or if it consists of only two articles 
or is otherwise so simple that it is eas) 
to learn from, and to tell to, their 
friends They do not realize or are 
reluctant to admit that such diets are 
one-sided and therefore can not be ex 
pected to be adequate for the needs ot 
the body for more than a very short 
period ; they resent being reminded that 
successful dietary treatment seldom can 
be achieved by a month’s enthusiasm fol 
lowed by a return to previous habits, but 
that success depends on developing new 
habits suitable to their personal needs. 

When, however, they are persuaded to 
give a fair trial to weighing what they 
eat on a Chatillon or Hanson movable 
dial food-scales, or even a postal seales, 
and calculating the values until they 
have learned the real instead of the 
apparent weights of the various articles 
they will as a rule be astounded to learn 
these straightforward facts 

l. That weighing is not so much work 
as they anticipate. 

2. That after a week or two of such 
weighing, supplemented occasionally 
later by a day or two of repetition, they 
generally will be able to return to esti 
mation by the eye. 

3. That the same volumes of various 
articles of food differ greatly in weight. 

$. That the same weights of various 
articles differ even more surprisingly in 
values of C, P, F. 

5. That after the practice with figures 
in weighing, calculation of the values 


becomes easier. 
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MONTHLY 
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number of calories, and < 
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the patient shall take the amount 
tein necessary for health. As to tl 
bohydrate and fat distribution the 


mat 


1y theories 


tailed here; it is 
they are quite secondary. For i 


ual patients various distributions n 


These can not 
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ind of « I pr 

ein and f r ed nd only v ! s 
ty e ve @ he ] n ) d has 
been at d. In < eq e it 
A I t i 1a pos n ft 
pare the « f ir s diets, only 
that we begil l s how, for instance 

is best distribute a given intake between 
the + 


Almost every physician treating dia- 


betes more carefully than by simple 
omission of bread has used a different 
method. Some of th 


differences: most are variations of exist- 


ese exhibit material 


ing plans of greater or less antiquity 
All are fairly complex, with the result 
that patients, and even their medical 
advisers who see only occasional diabetic 
patients, are needlessly confused. Fur- 
thermore, the vast number of variations 
render comparisons of the results ex- 
tremely uncertain. An immediate need 
would therefore seem to be the definition 
of a few types of diet, into which current 
methods may be grouped somewhat cate- 
gorically. This grouping would simplify 
understanding of the principles in- 
volved, and make possible analysis of the 
consequences of emphasis on one or other 
of these principles. Such an attempt 
at definition will accordingly be pre- 
sented, but first we must explain a few 
of the principal peculiarities of the 
chemical metabolism in diabetes. 

When carbohydrate has been digested 
in the intestine and absorbed through 
the intestinal wall and into the blood 
stream it is in the simplest form of 
sugar, called glucose, grape sugar or 
dextrose. To start this burning we must 
have a match. In the body this match 
is a secretion from certain cells in the 
pancreas which are called the islands of 
Langerhans because they were discov- 
ered by that investigator and, under the 
microscope, looked like distinct islands 
of one kind of cell in the midst of the 
already known cells which secrete the 
various other digestive juices; this secre- 
tion is called insulin. If the pancreas is 
injured, by infection or other causes, 


enough to cause deplet 


; 
+ 


the result is dial es 
that one unit of insuli 


erams of glucose. If 


earbohydrate in the di 
the urine sugar-free, t] 


from animals must be t 
This is much less troul 
than would be expects 

Just as a certain am 
necessary to burn a ¢ 


olucose, SO a Certaln a 


is necessary to burn th 
so that no waste fat w 


++. 


form poisonous fatty ¢ 


and cause coma. It is ¢ 





1 burns about 
reduction o! 
‘t does not 


hen insulin 1 


taken by inje 
le and anno: 
d. 


ertaiIn amoul! 


mount of glu 


e fat ‘omp! 
ill be left o 
icids in the 


4 


stimated that 


eram of glucose burns about 1.5 e 


of fatty acid. 
In diabetes it is ge 


] 


nerally necess 


to reduce the total calories just 


obesity, but it is also important to 


range the distribution 


of earbol vd 


and fat. When the carbohydrate 


diet is cut down, the 


made up by the body ¢ 


shortage may 


hanging into 


bohydrate 58 per cent. of the protein 


LO per cent. of the fat digested. | 


rt 


in caleulating the total glucose of 


diet which must be bal 
either that made by t 
own body or taken by i 
include these available 
ing the diet consists of 


anced by ins 
he patient in 


njection, we n 
supplies, sup] 
‘ earbohydrat: 


grams, protein 61 grams, fat 94 gr 


Carbohydrate 
58 per cent. of protein, 


58 per cent. 


10 per cent. of fat, i. 


10 per cent. 


glucose 


Total available g 


rr ° 
The energy requiren 


S4 gr 
1.¢ 
of 61 >.4 2 
of 94 9.4 
128.8 g 
=5.5 2 


1ents of the | 


are supplied entirely by the burning 
the food we eat. This food is div 
chiefly into three kinds: (1) Carb: 
drate, which is mostly of veget 
origin: sugars, starches, grains, cer 
fruits; (2) protein, which is most]; 


fish, eggs, m 


animal origin: meat, 


cheese; (3) fat, which comes pa! 
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m vegetable s rees olit l and 
ttonseed oil nd p \rtiy fr I anim 
sourees: butter and lard 
The amount of this energy is 1 sured 
lories, just as butter 1s 1 sured in 
inds. <A ¢ ry is the quantity « 
eat necessary to increase the tempera 
ire of 1 liter (1.06 quarts) of water 1 


erree Centigrade. Food when burned 


» eales y ] : } ~~ 
n the body gives off heat in the follow 
¢ amounts: 
gram of carbohydrate yields t calories 
gram of | tein elds 4 ? 
g of fat vields A] S 
gram of alcohol yields 7 calories 


Definitions of type dve ts in health and 
iabetes—Suppose we have in bed be- 
fore us a patient weighing, after sub- 
tracting for clothing, 61 kilograms (134 
Her protein should be about 
1 gram per kilo, i.e., 61 grams. Her 


pounds 


‘alory need, since she is at rest, will be 
satisfied by about 23 calories per kilo 
body weight, i.e., 23 x 61 or about 1,400 
calories. Diets which are alike in these 
two respects may be called iso-caloric 
equal calory) and iso-protein. Of such 
diets we now present four types which 
seem to us of distinct interest as illus- 
trating the seesaw or inverse relation- 
ship between the distribution of carbo- 
hydrate and fat: when one goes down, 
the other goes up; when the earbohy- 
drate is lowest the fat is highest, and 
vice versa. The figures are briefly shown 


in Table III and Fig. 1. 


Some OrHer Mepicat Aspects or D1a- 
BETES MELLITUS 
Definition.—Diabetes is a disease in 
which part of the food is not utilized and 
appears as sugar in the urine. 
Frequency of the disease—Among 
the hundred million inhabitants of the 
United States there are supposed to be 
about one million diabetics. Also among 
the annual number of deaths in this 
country those from diabetes make up 
about 1 per cent. Diabetes ranks about 
tenth among causes of death; among the 


Ni . ri 
High earl 

} } 
commoner causes the best known I 
cancer, heart disease, kidney dlseast 
pneumonia, tuberculosis and violence 
In other countries the freque) ey ot deat 
as reported varies considerably, ranging 
from 0.1 per cent. in Japan to 3.6 per 
cent. in the Netherlands. How far these 
differences are due to racial characteris 
tics and how far to accuracy of statistics 


is unknown. 

Age at onset.—Half of all diabetics 
show onset of the disease between 40 and 
60 years of age. The youngest patient 
reported was 23 months old at onset 
The relative frequency of onset in the 
successive decades of life is shown by 
Joslin’s tabulation based on 5,086 pa- 
tients seen by him 


> oO _ iS c t x 
i= 6 _ = = = = + 

< — } - in T= t 
> + _ ord f 7 See ‘ 4 , , 
Per cent. D y Q ; 95 6 13 9 l 


In the first ten years of life the afflic- 
tion is seen to be relatively rare, being 
about 5 per cent. of the total. This is 
fortunate because the disease is more 
severe in children than in adults. How 
ever, we no longer feel alarmed at the 


diagnosis in a child, because: 1) In- 
sulin has made possible adequate food 
for growth and activity 2) The child’s 


preference for plain foods and the foods 


he knows makes good dietary habits and 
diet measurement easier than for the 
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DIETS IN HEALTH AND DIABETES 
A comparison of the distribution of carbohydrate and fat 
ina sample normal diet and three cominan types of dabetic diets, ; 
the calories and protein being tixed for maintenance 
of an adult weighing 6] kilograms at rest 
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ilt who so often expects great variet 
Children are so much more adaptable 


in adults. 
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Diagnosis Eat l r on Ss 
‘Sas common to-da sit was 00 years 
1 T ? Tir | r\ 
ifis is Qu LO I i I rl iry 
ne, whet! as part « examination 
life insurance or heaith supervisk 
Such routine tests can reveal the disease 


nths before the advent of symptoms 


dry skin or itching. Early 
rnosis is unquestionably the best hope 
recovery in this as in other diseases. 
Treatment.—The determination of the 


ugar in the blood is useful, but the main 


rauge of successful treatment in ordi- 
nary practice is the freedom of the urine 
This fact must be insisted 
As long as 


rom sugar. 
ipon, over and over again. 
he urine is not sugar-free the patient is 
ible to complications varying from 


} 


pimples, boils, itching, muscle aches, 


| = 


rangrene, 


arteriosclerosis; to ulcers, 
cataract, coma and even death. Small 
imounts of sugar are far too often neg- 

lected because the patient feels well. 
The patient’s help is indispensable for 
suecessful treatment, and this means: 
1) Regular visits to the physician, at 
least once in 6 months; special visits at 
any time that sugar appears in the urine 
and ean not be eliminated by the pa- 
tient within three days, and immediate 
notification of the doctor in case of fever, 
9 


acute digestive or other upsets. 2 
Bringing on each visit to the physician 


a list of the articles of food eaten during 
the preceding 24 hours, not forgetting to 
write down the approximate amounts. 
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occasionally oO} s the n mal h 
stitutions in diet while traveling or 
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Summary () pes) and diabdete 
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offer the optimistic aspect that improve 
ment can be promised with a notev 
degree of confidence to the patient who 


eares enough about health to ‘‘play 
ball.’”’ 
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THE DECLINE IN BIRTH-RATE OF THE 
FOREIGN BORN 


By Dr. JOSEPH J. SPENGLER 


ry 


Just eighty years ago Dr. Jesse Chick- 
that the 
women of Boston were bearing far more 
children than the native women. ‘‘The 
whole increase from the excess of births 
1849— 


among 


ering observed foreign-born 


r 


over deaths for these two vears 
1850]”” been 
the Not 


years later it became generally feared 


‘th; 
Las 


he obser\ ed, 


foreign population.”’ many 


that immigrant women, through their 
greater fecundity, would inundate New 
England with foreign stock. The na- 


tives who, according to John Adams, 
**purer English blood—than any 
’? seemed threatened with displace- 


were 
other 
ment at the hands of the Irish, the Ger- 
mans and others. 

In the I shall teh 
briefly the growth of this fear of the 
effects of a relatively greater foreign 

I then present the 
data show or 


native 


present paper ske 
yf 


fecundity. shall 
whether 
will 


and 
American 


available 
not the 
ally succumb to the foreign stock as a 
le still 


eventu- 


pcre 


result of the reproduction strugg 
going on. 
I 
The first data we have concerning the 
comparative birth-rates of native and 
foreign-born women were obtained in the 
census of Boston in 1845. Prior to the 
forties there was little immigration into 
the United States. Most of those who 
vame were English and hence hardly 
distinguishable from the natives. In the 
forties, however, many Irish fled from 
famine-stricken Erin and many Germans 
hurried from revolution-torn Germany. 
The immigrant population, therefore, be- 
came distinguishable from the native 
54 
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population and was so registered in 

records of the day, such as the cens 
the birth registration reports, ete. O 
notes accordingly that in Boston in 

year 1845 there were 80 births to « 
1,000 foreigners aged more than twe 
The corresponding native r 


years. 
was 41, or but half the foreign 
the Broad Street 
children were born in 1845 to 2,131 
habitants, mostly foreign born. That 
one child was born for each five wom 
Needless to say the burial records test 


yr. 
ix 


+ 
sec é 


ion of Boston 


to an exceptionally high infant mortalit 
rate among the foreign born. 

Fear 
was not expressed, hi 


fer 
until 


of superior foreign un 


wever. ‘ 
births to foreign parents began genera 
to be distinguished from births to nati 
This distinction was made 
in 1848, 
later in the other New 
in Michigan and in Indiana. 


parents. 
Massachusetts and somew 
England sta 
Dr. C 
ering 
in the late eighteen sixties by Dr. Nat 
Allen, of Lowell, Massachusetts, a 
lifie writer on the alleged decline of 
native Allen that 
native dying thro 
failure of native women to bear child: 
while at the same time the newly arriy 
foreigners multiplying rapidl; 
New England, therefore, seemed doom 
soon to be overrun by immigrant sto 
In 1869 the compiler of the Mass 
chusetts registration report sanction 
Allen’s statement by remarking that t 
English stock, meaning primarily t 
natives, is ‘‘likely to be at no very d 
tant day outnumbered by the Irish, t! 
Germans and the French Canadians.”’ 


’s expression of fear was repeat 
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charged 


out 


stock. 


stock was 


were 

























Because of the increasing interest in 
the census enumerators in 
New York, Massa- 
isetts, Rhode Island and Michis: 
1 in the federal censuses of 1890, 
0 and 1910, 
i women the number of chil 
The material obtainec 

had 


Rhode Island a 


higan showed conclusively that for- 


problem 


state censuses of 


in, 
were instructed to in- 
had borne. 
Massachusetts, 
-born women bore more ehil 
n did the native wi Tl 
sland data indicated 
were 


‘ecund than 


‘ath lie 


ish women 





olie women, and (¢ women 





re _feeund than Protestant women 
foreign-born women of each creed 
raged more children than did the 


tives. As is sometimes characteristic 
the federal census, only a small por- 
the 
shed. It 


Loreign-vorn 


St cured was pub- 


material 


wwever, 


was made evident, lx 
married women il 


le Island and parts of Ohio and 
l 


} 
”, 7 
nesota bo 


‘e more children than di 


native women, and that native-born 
men of foreign parentage bore fewe1 
dren than foreign-born women but 
children than natives of native 
indparentage. That is, the birth-rat 
the foreign stock gradually becomes 


nericanized in the course of a gen- 





; 


ion. 

Careful studies by Dr. R. R. 
ski and Allyn Young confirmed some o 
and indi- 


Kuezyn- 


c 


e conclusions stated above 


ated also that foreign-born women bore 
more children at all ages than did na- 
tive women of corresponding ages. 

[It was but a from noting that 


foreign-born women bore more children 


step 


than natives to arguing that the influx 


if the foreign-born immigrants was the 
ause of the 
birth-rate. 
prominent economist and a superinten- 
dent of the federal census, developed 
this argument in an article in Forum, 
1891, entitled ‘‘Immigration and Degra- 


decline in the American 
“General Francis Walker, a 
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NATIVE AND FOREIGN FERTILITY IN NEW ENGLAND 
Foreign-Born Women of New En- tomary assertion that the native 


¢ 


published this year as one of 


Population 


gland,’ 
the Brookings 
Studies under 


Institution 
the supervision of Dr. 
Robert R. Kuezynski. 

The solid lines depict the fertility of 
the native women; the broken lines de- 
pict the fertility of the foreign-born wo- 
men. If we examine the lines depict- 
ing the trend in native fertility we find 
that in the two states for which we have 
evidence, Massachusetts and Rhode Is- 
land, the Civil War occasions a sharp 
decline in fertility. Thereafter in each 
of these states native fertility remained 
practically unchanged. In the other 
four New England states and in the 
entire New England area native fertility 
has increased in the present century. 
This conclusion is contrary to the cus- 


rate is declining in New England. 
The broken lines representing for 

fertility depict a remarkable decli: 

the fertility of foreign-born w 


The most striking decline has 


place in Massachusetts. There we 
foreign 
creat since 1920 as during the five 1 
preceding the Civil War. In 


states the decline, while not so 


fertility only five eight! 


as in Massachusetts, has been stri 
The foreign-born women living in 
England during the five years after 


averaged only three fourths as n 


‘ 


children as did the foreign-born VO! 


during the last decade of the ninete 
In short, foreign fertility 


century. f 
30 years. 


decreased 26 per cent. in 


The sharp decline in foreign ferti 
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ipled with the failure of native fer- ried. In 1890 
ty to continue to decline means, as men of this ! 
xamination of the chart makes plain, 1920 the proportion l increased 
in the near future the native rates QO riag 
be no lower than the foreign rates. 1890 s 
he chart this is indi d by the 15] 
‘t that the broken lines and solid lines’ by 192 r : 
converging toward each other. led 
his convergence within the last fe e ~ 
des may be illustrated in another tility was twice as 
shion. At one time foreign fertility § tility, by 1921-1925 4 
; more than twice as high as native cent. greater t 
lity in every state but Vermont. short, whereas we s x 
Yet, since 1920, for New England as a _ foreign fertility in 192 b 


le, foreign-born women have been cent. higher than for fertili 
eraging only three sevenths more chil- 1890, we find instead a sharp d 
ren than native women. The data for of one fourth. 
ew York, Indiana and Michigan indi- The only expla 
ite a similar convergence. We may cline in foreign fertility lies in an 


FF ¢ 


nclude, therefore, that in nine states creased res 
e differences between native and for- part of foreign-born women. Adv 
gen fertility are rapidly disappearing. of birth control can, as a readi 
Birth Control Review will indicate. offer 
ITI many individual cases of for 
Thus far we have demonstrated that, women who unfortunately know 1 
he practice of birth control. N 


tility has not only not decreased in New _ theless the figures I present clearly pri 


ntrary to general opinion, native fer- of the 


England but has actually increased. We _ that an increasingly larger propor 


ive shown further that foreign fertility foreign-born women are voluntarily r 





as steadily declined and will soon be as _ stricting the number of children. | 

ww as that of the natives. In the pres-  sibly, too, a great resorting 

ent section it will be indicated that birth abortion. It ha in fact que! 

control is the sole explanation of the de- been asserted that between o1 

cline in foreign fertility. million and two 1 ns of abortions 
The main reason that the fertility of are performed annually in the U d 


the foreign-born exceeds that of native- States. Proof of this alleged hig! 

born women is the fact that a much quency of abortion is, in the natu 
larger percentage of the foreign-born the case, not possible. 

women of child-bearing age are living That foreign-born women living in 
in the married state. More than 99 per New England, New York, Indiana and 
cent. of children are born to women aged Michigan are prac l or 
from 15 to 49. The number of children resorting to abortion in nearly the same 
a population can bear, therefore, de- degree as native women is readily dé 
pends upon the proportion in that popu- monstrable. Since we know that Ame 
lation of women aged 15 to 49, and in can married women are 


it follows that foreign- 


turn upon the proportion of women aged number of births it 
a 


restricting the 


15 to 49 who are married. During the born married women must be doing like- 
last half century 47 of every 100 native wise if it can be shown that foreign-born 
women, aged 15 to 49, have been mar- married women are bearing, on the aver- 
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age, few more children than native 
married women. In the years 1919 and 
1920 foreign-born married women in 


New England bore on an average only 
26 per children than did 
native By 1922 this 
cent. in 


cent. more 
married women. 
margin had fallen to 18 per 
Connecticut and to still less in Vermont, 
New Hampshire and Rhode Island. In 
New York in 1922 foreign-born married 
women bore on an average only 14 per 
than did native 
married women; in Indiana, 8 per cent. 


cent. more children 


more; in Michigan the rates for native 
were 
the 
the 
last year for which data are available. 
In that year in the United States Regis- 
27 states and the District 
the number of births per 


married women 


other 


and foreign-born 


nearly identical. In states 


same general trend is noted in 1922, 


tration Area 
of Columbia 
1,000 native married women, aged 15 to 
44 years, was 155; per 1,000 foreign-born 
married women of corresponding age, 
159. 

LV 
argument as 


the 
may be 


presented in 
earlier article 
briefly summarized. Seventy-five years 


Our 
parts of this 


foreign-born women were bearing 


ago 
as many children per 
woman as How- 
ever, foreign-born women gradually be- 


more than twice 
were native women. 
gan to copy the practices used by their 
American sisters to restrict the number 
of children. Consequently foreign fer- 
tility steadily declined. Native fertility, 
on the contrary, has either remained con- 
stant or has actually increased in New 
England and possibly in certain other 
states. As a result of this decline in 
foreign fertility coupled with the cessa- 
tion of decline in native fertility to-day 
we find foreign fertility nearly as low 
as that of the natives.~ In fact, it proba- 
bly will soon be as low. At present 
foreign fertility exceeds native fertility 
chiefly because more foreign-born women 


marry. Since we know that American 


married women restrict the birth-r 
and since we find that foreign-born m 
ried women average few more child: 
than do native married women it foll 
that in a number of states foreign-l! 
women practice birth control and res 
to abortion as frequently as do nat 
women. 

From the data we have presented a 
several m 
The situat 


England 


analyzed we may draw 
‘lusions. 


philosophical con 
traced in New 


we have 


analogous to the situation in Eur 
several decades ago and to the so- 
eugenic situation to-day. For 1 
three quarters of a century Fren 


tionalists, contrasting the low 
with the birth-rate 
Italy and 
were aghast. Would Fra 


high 


in France 
Germany, other parts 
Europe, 
not be destroyed by the greater fe 


dity of foreign peoples? Levasseur 
1890 suggested that all European bi 


would tend to 


rates equilibrium, 
equality, in the « 
R. Kuezynski, in his **The Balance 
Births and Deaths,’’ 
Levasseur was right. 


rapidly 


has proved 

To-day Euro] 
birth-rates are approac! 

equality. 

Eugenists have frequently argued t 
Western civilization would be destro: 
through the multiplication of the w 
at the the fit. Yet to-d 


statistics of countries as Swed 


expense of 
such 
reveal that in some instances the al 
classes are actually bearing more c¢ 
dren than the less able classes. 
Essentially, therefore, birth contro! 
a great leveler. It has promoted equ 
ity in the birth-rates of the native a 
the foreign-born stocks of America. It 
has equalized the birth-rates of various 
It has been adopt 


_ 


European peoples. 
by the allegedly less able classes and has 
thus partially solved the eugenic pr 
lem on the negative side. 

From the fact of the general adopti 


4 


of birth control in Europe and by t 








BIRTH-RATE OF THE FOREIGN BORN 
ign-born immigrants in the United most of the Europear 
tates it 1s apparent that the desire to speaking countries are 
strict births is an essential aspect of one 
at is called Western civilization. can population will 
rsene Dumont and Leroy-Beaulieu The data we | 

w attention to this in the last decade yj 
the nineteenth century. According to 

y-Beaulieu, ‘‘Civilization, which is 

ly the development of material ease, 
education, of equality and of aspira- 


s 


1 . 
heretore conc! 


ns to rise and to succeed in life, has 
doubtedly conduced to a diminution 
the birth-rate.’’ Civilization, as we 
derstand it, means also that a child 
s become an economic and social 

ty rather than an asset; that in 

material scale of values the child 
s been replaced by the Ford; that » no furthe 
day the pecuniary value of the things Gini and 
sired exceeds the pay envelop more American peo} 
un ever before; that the present view decline in 

ot other-worldly, but this-worldly. bear child 


Oswald Spengler, in his ‘‘Decline of been halted tempora) 


estern Civilisation,’’ asserts that filtration of foreien bloo 


Ami rican 


when the ordinary thought of a highly 
tivated people begins to regard ‘hav- 
ng children’ as a question of pro’s and 
n’s, the great turning point has come.”’ 
e beginning of the end is at hand. As 
dence he points to Hellas, to Rome, 
India, to China. It has been statisti- 
ily demonstrated that because of an _ thusian de 
nsufficiency of births the populations of Spengleria: 


A 








CURANDEROS IN OAXACA, MEXICO 


By Dr. ELSIE CLEWS PARSONS 


LIKE so many early Spanish customs 
or institutions, the institution of curan- 
dero or village curer is wide-spread in 
Mexico. Re ently in the state of Oaxaca, 
more particularly among the Zapoteca- 
have been making a 


. 
I 


speaking towns, I 
study of these Spanish-Indian doctors 
and diviners who might be ealled sha- 
mans in an out-and-out Indian culture, 
or soothsayers and quacks in more so- 


p! 


ist 
All curanderos are good Catholics, like 
most of the townspeople, maintaining 


their house altar and in their profes- 


icated eireles. 


sional practice addressing the saints. 
There is no organization among the 
curanderos of a town—rather competi- 
tion and a tendency to professional 
jealousy. They are men or women, 


curanderos or curanderas, and in their 
methods, whether of curing or divining, 
there appears to be but one distinction 
as far as sex is concerned, the curandera 
commonly functions as midwife. Some 
curanderas do not, just as some parteras 
or midwives are not considered curan- 
deras. In other respects also the prac- 
tice of one curandero varies somewhat 
from that of another. Isidora, of Mitla, 
is herb doctor and midwife as contrasted 
with Agustina Gonzalez who sucks for 
witcheraft and divines with corn. Ur- 
bano, of Mitla, is an herbalist, but he 
also ‘ Maria Garcia practices a 
method of divining with corn which she 
learned at Cuilépam, a Mixteca-speaking 


‘sucks.’’ 


town. This is her single professional 
accomplishment. Margerita Hernandez, 
of San Baltazar in the mountains, di- 
not with corn but with ecards, 
‘‘sucks.’’ Josefa, of Zaachila, 
a midwife, also ‘‘sucks.’’ Mar- 
tinez, of Miguel, Alvarrados, an- 
other mountain town, divines with corn 
with herbs, but does not 


vines 
and she 
José 
San 


and cures 


60 








""one.”* Sey upai do es mentira’’ V 
ing is falsehood), opined the herba 
Cuchitan, on the Isthmus. 
Sucking out the object the wit 
sent into the body is a very wide-s} 
Indian practice, and I believe th 
temporary usage in Oaxaca is a sur 
from pre-Conquest times, even if tl 
ting of the cure is Spanish. The 1 
sent object, chizo (probably from / 
zera, witcheraft) or chaneca, a teri oh 
commonly used, may be thorns, ' 
stones, bones or anything noxious t sd 
flesh. At Zaachila, cramps in my 
were diagnosed as cause d by red ant 
the abdomen. Among the Pueblo . 
dians of New Mexico, by the way, bi 
within the body is a very common 
nosis of skin eruptions. - 
At Zaachila I was not treated oe 
at Mitla I was sucked—for head pe 
eaused not by chizo, but by aire, = 
perplexing source of sickness whi sae 
sometimes referred to as if it wet : - 
spirit of the air’ and at other tim . 
if nothing more than a draft. | 
‘*Why do you think so much?”’ ; pi 
Agustina. ‘‘You think and then el ~s 
se pega, the air catches you, you hear ri 
drum in your head. Sola?’’ 4 
—" . 
“Su marido?’’ a 
** Muerto.’’ i 
‘Es razén por piensar.”’ 0 
As for ‘‘the air,’’ she would suck ' a 
get it out. ; le 
‘*But it hurts. You may not be nh 
to stand the pain.’’ ‘ a 
‘*Draw blood ?’’ ; ” 
“—- oa 
nos 
1In Morelos and Puebla there is no mist whe 
ing the supernatural character of los aires. * pan: 
Robert Redfield, ‘‘ Tepoztlan,’’ Chicago, ‘a 
E. C. Parsons, “Folklore from Pueblo,” Jou Z : 
American Folk Lore, in proof. es 
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Reassured, for Agustina’s remaining 
th were black, I her the five 
tavos she requested in order to send 


rave 


little girl for a half bottle of aguar- 
ente. 

We talk. Agustina was not born in 
Mitla, but in Copainala, Tabasco. Her 
ather was curandero, her art was una 
erencia—the only instance I encoun- 
tered of coming to the _ profession 
through inheritance—and her father’s 
From this priestly 
incle she learned the prayers she used 
San Antonio is her spe- 


brother was a priest. 


| rofessionally. 
ial charge, and his picture is, of course, 

n her altar, together with bits of candle, 
two vases of freshly cut stock and some 
Underneath is the copal cen- 
ser which in religious observance is used 
almost as much as candles by the Zapo- 
teeca-speaking household. 

Now Agustina takes a drink, spitting 
after it, and she urges one on me, to 
‘ortify me against the pain. Over the 
back of my neck she passes her fingers, 
firmly, then she anoints with oil, and 
then sucks, in three places, right side, 
left side and middle. The suction is 
strong, at the sides of the neck produc- 
ing some pain. She spits each time into 
the inner leaves of a corn husk, which 
she finally burns, and each time before 
sucking she prays in a low voice, ‘‘ Dios, 
Espiritu Santo, San Antonio, make the 
sickness come out!’’ 

Agustina, of Mitla, and Josefa, of 
Zaachila, used almost the same method 

diagnosis. You held out your two 
irms, bared; over them from her mouth 
Josefa spurted some aguardiente, a pre- 
liminary omitted by Agustina. Your 
pulse was tested by a thumb on each 
wrist, then on the arm below the elbow. 
Agustina vibrated her thumbs as she 
tested. Again the same form of diag- 
nosis by José Hernandez, of Matatlan, 
when I opined that Eligio, my com- 
panion from Mitla, was bewitched, hav- 
ing cramps in his arms. José was not 
to be fooled by that pair of strong, sup- 


egg-shells. 


IN OAXACA, 


MEXICO 


ple arms. 
chizo,’’ sa 


id the shrewd 
Treatment by 

peated several times before 

extracted and spat into the 

I was present whe 

the treatment called pol 

Mitla, and upon Margerita, of 

treatment I was 


Sucking 


tazar; but the 
lowed to see, for reasons obvi us @! 


Why give an opportunity to a dis 
ested outsider to observe your chicane 


Urbano’s patient was a young 
hand had 


whose right arm and 
so stiff he could not close his 

surprising condition explicable only 
chizo. The 


townsperson, 


witch would 
but 


would be 


due to 
fellow 
identify him or 
As far as I could 
ing ever occurs. 


no effort to 
her taken. 
learn no witch bait- 
Not even at San BI! 
Tehuantepec, where the curandero him- 
self 
the maldad into you to have you go to 
him to suck it out. In other cases, on 
the Isthmus, doctor 
identified. 
Margerita’s patient was also a young 


is described as a witch—he sends 


and witch were 


man, suffering from some form of hys- 


teria—he lay for a long time on his 
his legs. 


moaning and jerking 
His wife held his head, stroking his 
neck and shoulders. They came from 
Matatlan, twelve miles or so across the 


petate 


mountain, for the treatments, and later 
I rode through Matatlan I heard 
the story as told by the town gossips 
After the young man had left his 
wife for a woman, he wa 


when 


first 
younger 
walking along one night when 
beckoned to by somebody 

be his former 
woman, who led 
and left him. 


stricken. 


wife. He followed the 


’ 


Darran 1 


} } 
peen 


him off to a 
Ever since he has 


frichten 


matlansiwa, according to Eligio, ; 


This hysterie was 
who takes the shape of a man or 

to lead you astray, particularly the 
of some one you have been attache 
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There are other forms of fright, natural- 
istic forms, generally through animals, a 
bull, a mad dog, a snake, which also re- 
quire special treatment. The symptoms 
are always much the same—sleeplessness, 
dreams, heaviness on awakening, apathy 
or listlessness, no ambition, loss of appe- 
tite. The 
once, but in a month or two, or even in 


symptoms rarely develop at 


a year or two. To diagnose the cause of 
fright, copal is burned in water. On the 
under side of the copal will be found a 
a snake, 
That the 
spirit may return, para que regresa el 
espiritu, if the place of the occurrence is 


picture of the cause of fright 
a dog, a drunken man, ete. 


not too remote, the curandera goes there 
with the patient, burying an egg, pump- 
kin seeds and fourteen little tortillas—at 
least this is one form of the offering. In 
On the 
return home the curandera beats on the 
ground with a stick, calling out, ‘‘Ven/ 
Llevantate!’’ Now in the house of the 
patient the two flower vases are removed 
from the house altar to the ground, and 
filled with green reeds. Near them is 
placed some copal in a small bowl of 
water. The copal is set afire and on it 
is sprinkled little bits of shki‘ bal, which 
is the nest of a bee made of grains of 
sand gummed together with resin. Now 
the curandera takes a mouthful of water 
from a gourd and spurts the water onto 
the ground. On the moistened place she 
makes a cross with her finger-nail. 
Again she spurts water from her mouth. 
She slaps her right hand on the cross 
and then on the chest of the patient, 
‘“‘Ven! Llevantate!’’ Thrice she does 
this. Then the patient drinks the water 
from the bowl containing the copal to- 
gether with an infusion of the herb 
called verba de espanto which has been 
well ground up and strained. 

The curandera proceeds to llamar las 
cuatro esquinas. Into each of the four 
corners of the patient’s house she carries 
a small jar, clapping its mouth with her 
hand, and calling into it in a low voice, 


some places a chicken is offered. 


Llevanta! Yo te vengo a 


Thrice she I 


“Ven! 
erte. Corre! Ven!’ 
the circuit of the corners. 

I have been describing Isidora’s t 
ment for fright, espanto. In Urb 
treatment there are some other det 
The cross traced on the ground is 
with the blooms of hollyhock. 
aguardiente in his mouth Urbano s 
the patient’s passing his 
lightly along the flesh, and he mas 
the body with aguardiente. Int 
copal water for the patient to di 
after calling the 


arms, 


corners, go a 
which is ‘‘stronger’’ than verl 
espanto, also, besides the shka‘l al, a‘ 
bee,’”’ probably the bee that makes 
nest.” 

The use of copal and bee nest 
possibly the offering at the place of 
fright seem to be Indian features, 
the notion of from fr 
whether or not it is originally Ind 
is readily adopted by Indians, wit: 
its prevalence among our Pueblos; 
whether the calling in the four cor 
and the general ideology of the s; 
being temporarily lost are Indian or 
Spanish, I am in doubt. I would 
to hear of European parallels, if t! 
are any. 

That curing with egg is Euro] 
there is no uncertainty, particular]; 
the case of mal ojo or ojo, the us 
reference to the evil eye. I had e¢ 
plained of indigestion to Agustina, 
she gave me a raw egg to carry 
day next my stomach, as exacting an 
struction as ever I had from a d 
On my return to the house at the 
of the pyramid-perched calvario—A 
tina’s neighborhood together with 
house, built with stones from the r 
are, like her practices, a compound 
old and new—Agustina bids me pass ! 
egg over my entire person. Then, | 
ing the egg over a small bowl of w 


sickness 


2It belongs to some genera of the s 
bees. The nest specimen I obtained for id 
fication contained brood cells stored with | 




















CURANDEROS IN 


she touches the brim in four places, in 
sien of the cross, and breaks the egg into 
the bowl. She exclaims and points to a 
‘eddish spot on the egg and to a bubble 
n the water. The bubble indicates ojo, 

red spot, stomach trouble affecting 
the heart. I must return to-morrow for 
er to rub my stomach with egg and 

ardiente. The egg she has divined 
with she is going to bury. 

Does Agustina believe in her cures? 
Probably, at least in part She is 
a foreeful, self-confident personality, 
rather kindly, with an eye, however, to 
er main interest which is her income. 
But she does not overcharge, according 
to the townspeople, whereas Urbano, 
her chief rival, is considered both ava- 
He believes 
less in himself. Given his somewhat 
sardonic humor, I shouldn’t wonder if 
he did not believe in himself at all— 
except in his ability as charlatan. He 
looked at me very quizzically indeed 
when first I asked him if he could suck. 
“Do you believe in that?’’ asked his 
eyes, if not his mouth. His wife, Petro- 
nilla, who acts as his assistant, is the 


ricious and unscrupulous. 


avaricious one, and is much the greedier 
of the two. As for son and daughter, 
their attitude towards the professional 
activities of their parents is suspiciously 
frivolous. 

I took Urbano rather lightly myself 
until one day I saw him treat two in- 
fants. His hands were gentle and his 
manner kindly. One infant had a sore 
granos) on the cheek, which Petronilla 
was dressing with a dark green paste. 
Urbano applies the leaves he has just 
gathered, and the mother binds up the 
face and head, quieting the protesting 
baby by giving it her breast. The baby 
is very emaciated—a case of aire, the 
baby has a violent temper, crying a great 
deal, and at such times el aire se pega 
and the eruption results. The other in- 
fant is fat and healthy looking, but it 
has been vomiting and so is to be sucked 
for 0jo. 


OAXACA, MEXICO 


do it.’’ He takes a mout 


aquardiente the mother brought him ar 
spurts it over the child’s right 

With his finger he t1 Ss i ros 
then, sucking gently, he passes his lips 
alone the fat little arm Then tl 
same for the left arn He sucks | 
sides of the forehead, bot sides 

neck and then the chest After wash 
ing his fingers in a gourd of water, he 
puts them down the child’s throat, five 
or six times he does this, bringing 

a little saliva which he washes off | 
sucking, by the way, whether for ojo or 


espanto, Is quite different from that for 
chizo, when somet 
tracted. 

On her own healthy grandchild Isik 


< 
4 
A 


gave me a demonstration of how she, to 


sucked for ojo. It was much the same as 


Before sucking s} e mas 


Urbano’s way. 
sages the child with an infusion of leaves 
of the peru (acacia) and the herb called 
ruda, and then with table oil. For chiz 
Isidora does not suck. To draw blood 
or pus she uses a cupping glass, bought 
at an apothecary shop in Oaxaca. Isi 
dora prefers Spanish survival to Indian! 

Isidora is quite a different type from 
Urbano, or from Agustina. She is a 
nurse par excellence, looking after peo 
ple rather than exploiting them. 
sare of life appeals to her. 


Taking 
In her court- 
yard is a corral of sheep and goats. She 
keeps a flock of pigeons and much poul 
try. To see her warm a lamb or kid or 
quiet a frightened pigeon or scolding 
hen—the birds are constantly in and out 


of her room—or give her grandchild a 
bath, is a pleasure, so firm and gentle 
are her hands and spirit. 

Throughout the profession there is a 
considerable use of herbs, leaves, roots 
ete.,* but Isidora’s pharmacopeia is much 
the largest I saw. It contains herbal 
remedies for indigestion of all kinds 


8’ Compare Redfield, pp. 158-160. 
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—loss of appetite, stomach-ache, con- 
stipation, diarrhea—and for headache, 
bruises, gonorrhea. There are emetics 
and cathartics, abortives, poultices, oint- 
ments; also alleviatives for whooping- 
cough and measles, two epidemics very 
fatal to children among the Zapotecas, 
and even for smallpox. 

lor rheumatic pains Isidora massages 
with mountain lion grease. For ant bite 
she prescribes the saliva of a pregnant 
woman; for bloody vomit, a cupful of 
burro blood; for sore eyes, an infusion 
from the umbilical cord of the new-born, 
a remedy widely known. 

The sweat bath, temazcal, is used pri- 
marily by the Zapotecas during a con- 
finement, but curanderos may prescribe 
it also for various ailments, in women 
and men. José Martinez had ordered 
one for a male patient suffering from 
earache the day I visited the old man in 
Matatlan. 

Old José was unusually garrulous; he 
told among other things of how to catch 
a witch, by spilling the tiny seeds of 
Brassica nigra around the house which 
the witch has to stay to count, or by 
transfixing her by throwing water or 
urine and anthill sand at her. She will 
confess and die of shame. ‘‘If you kill 
her, you kill her.’’ José also told of the 
tricks of spiteful lovers, how to make a 
woman’s face break out in pimples or 
make her dry up and die. José had a 
patient once with a bad leg which he 
said had swollen because the young man 
had turned Protestant. 

Isidora is quite as well versed as old 
José in charms against witchcraft and 
in spite charms, also in love charms, 
but I got the impression from her and 
from others that for such charms the 
curandero is not much appealed to, they 
are a matter of general knowledge or of 
knowledge within the family. 

Divination is a distinctive function of 
the curandero. It appears to meet a 
wide-spread and deep-seated need in 


.7 


Oaxaca‘ and probably throughout 
ico. Cards are, I suppose, the 1 
common medium, but excepting 
divining with basket and scissors w 
I saw at San Blas, Tehuantepec 
method I made a point of observing 
throwing corn (tirar mais 

The curandero of San Blas, 
Cabeza or Tio Nino, I had heard « 
Mitla; onee Eligio had cone to him 
news of a horse lost on a trading t 
Benino told Eligio that the horse 
been stolen and in his mirror he sho 
the thief. I had lost some beads, | 
Benino, and I wanted him to saca 


> 
iJ 


suerta de canasta. But Benino ur 
cards, and got out a manual of n 
mancy, reading me a paragraph al 
Solomon and the Queen of Sheba 
divert me from the idea of the ba 
method. It was not until I made 
laugh by describing scissors with 
fingers, I had forgotten the Spar 
word, that he gave in. ‘‘Que aleg 
he chuckled, patting my knee. Into 1 
center of the under side of a flat bas 
he sticks the points of a pair of sciss 
then, placing his thumbs not thr 
but under the finger loops of the sciss 
he raises the basket which by an im; 
ceptible motion of his thumbs on 
scissors he makes revolve, letting it d: 
from his thumbs when as he talks 
mentions the answer desired. ‘‘ Wer 
beads lost in the house or in the street 
At street the basket drops. ‘‘ Were t 
stolen or merely lost?’’ Lost, drops 1 
basket, and so Benino after all does 
have to show me the mirror trick, 
clever rascal! Before each spin of 
¢ Because I wore a kerchief around my | 
instead of a hat, I was frequently taken 
fortune-telling gypsy, Hungara, and ask: 
divine, generally about love fairs. I 








especially a pitiful appeal by a woman sit 
next me on a park bench in Oaxaca. 

senor after living with her seven years and 
getting a daughter, left her two years 

She was muy triste, she said, thinking of 
all the time. She wanted me to divine f 
if he would return to Oaxaca and to her. 











sis whether he | as any ene mit S 


+ 
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t Benino mutters a prayer, address- 


ry §* FY] 


all parts of the 


Espiritu de Canasta, you who 
world.’ 
that his 


d of divining was not learns 


nino assured me basket 
d from 
0k, nevertheless all of it is 
On the other hand, 


ning with corn, a practice unfamiliar 


ob- 
isly Spanish. 

e Hispanicized isthmus and in the 
Spanish parts of the country, is, | 
to think, o 


f pre-Conquest prove- 
‘e. In general the meth: 


id of throw- 
r corn, tirar mais, is to shell out a 
i from an ear of corn 


ber of grains 


| throw them on to a petate, divining 
m the figures or positions the grains 
grains are 


the whites 


or take, or when the 
kened on one side, from 
- blacks that fall uppermost. 
In this general scheme there are many 

or deviations of some interest. José 
of Matatlan, shells out four 
ins of white corn, blackening one side 


ich with soot collected into a piece 


rnandez 


rn husk from the bottom of a cook 

t He the the 
he has spread out, throwing four 
was I to 


throws erains onto 
es to answer my question 
Yes, said the 


ould be a good marriage. 


rry again? corn, and 


@?? 


‘‘How does the corn show this‘ 
‘cy 
A 


ecause the grains turn up mostly 


s3 


| tell Eligio to put a question and he 
None, 
rain because the grains turn up black. 

s time old José has thrown six times. 


had been out on a when we 


Case 


d, and as they were preparing the 


at bath, the fire sparked out—a sign 
visitors, said José, and just then his 


‘e arrived to tell him we were calling 
I He believed the fire could 


ine and as he believed in the fire, just 


is house. 


so, he said, he believed in the corn. And 
| think he did. 

José Martinez, of San Miguel Alvar- 
rados, was far less convincing, for one 


thing because he talked continuously to 
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his wife about the meaning of ft 


throws, to create al 


eredibility. He shells irteen gt! 
irom an ear ot } Ww Cor! S 
of charcoal to | 

’ 
tl note! nt I 3 ! 5 
errains n ? ’ ~ 
over 1 makes 


Then | ! I s ! 
erosses hin I] S 

into his leit |! } R 

and l! bles i I 


nees to La 


grains to his right r 
throwing onto tl Yes, 1 
dren are all well, several throws m 
this clear. This tin | S 


ause 


enemy—be 
He should be very careful. E 
learns later from another tow 

had 


impression that he, Eli was my 


listened in that Jose was und 


and the enemy referred to was 
posititious husband 
In San Baltazar I was in luck w 


we called on Rosa 


ear she took from het pi 1 

1 double ear, at \ | 
exclaimed, and 
as | ] n r ve t 
rreat Cross of M | rot 
her on a pug! y fil 
I rhit ec} K TO ry i ( 
left, and tl $1 Plan 

nd of doubl " 
seed corn and 
CI ps S a I r . 
characte! At & LD) 
I found that t l l I a 
ing made to La 4 1 of ar 
was mad ro! 
Zur New 4 | { 
ferred to as | 


vuna it is fe 
produce generous 


Well, 


from 
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Rosa shells out twenty-two grains; half 
she places in my right hand and half in 
my left, cr ssing’ eac] ind S] ad reects 


me to cast ea handtul wu 1 small 
bowl which she places on her : She 
makes the sign of tl eross on t rim 
of 1 bowl and the waves I nd al 
the pictures of the saints on the alta 
From the pictures she motions towards 
the bowl with both hands—the same 
drawing-in motion I had seen her mak- 
ing at the cross, from the four directions. 
Removing the bowl from the altar to the 
petate she r ts the drawing-in mo- 
tions—from the altar, from the north 
side, from the west. Now she covers the 


bowl with another and shakes the grains 
up and down, three times. She uncovers 


the bowl and studies the grains intently. 


Chea 


pours all the grains into my right 
hand and bids me make the throw onto 


the petate. Several times I have to 
throw, and I am told that my mother 
and one son are thinking of me, that 


[ am going home soon, that I am to live 
As for Eligio, poor fellow, 
s enemies this time, too, and his 
about him. For him 
ritual had been repeated and 


long time. 
he ha 
wife is grieving 
the whole 
fresh grains shelled, sixteen. 

Evidently this was a haphazard num- 
it all 


divination I saw, except the divination 


ber as was in the other cases of 
by Maria Garcia, the mode of which she 
had learned among the Mixteeas.° Maria 
has to have exactly fourteen grains to 


Fig 1 


compose her divinatory picture 


The grains are from an ear of black corn 
and she groups them with precision on 


a very small petate in front of her. She 


5 But from a ‘‘Spaniard,’’ she said. 
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and t rrain 

The ul wat B carr 
the four at Ato D. Fr 

C she picks up « *r } ! 
C, and to it she adds o1 rall 
group at D, leaving Fig. 2. SI 
00 oO o 9 0 0 
's) C o 
her mouth down near D 
the grains to make 1 ns t 
ask three questions. Are 1 
well? Shall I remarry Is m 
ried daughter to get a divor 
each question she rearranges t 
and blows, and she asks a few q 
herself. How mai vy ¢i ildren hi 


How long widowed‘ 
The corn 


children ? 


ons are sad, 
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ine to abandon so1 


hould go back to 
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of observing social 


S observatio1 
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1 I had furtl 


not dil 
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listened to her divi 
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quently questioned was clear about. 


Animas Solas, yes, that was a common 
term, perhaps it referred to those who 
died without for them 
after death ; but 


used that expression. 


> 2a = . 
any Tamlly to care 


Anim Is Commun, nob dy 
Miguel seems well satisfied, he repeats 
all he has to do and takes off his money 


belt to find the fee, fiftv centavos. 


Agustina gets out some oranges, gives 
me one and a piece to the baby. Miguel 


[ visit 
find Miguel and his family 


Later when 


offers us cigarettes. 
the church | 


on their knees before the altar rail. In 





ie ground burn the cand 
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chureh as Agustina. If so, Cath 
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anticlerical legislation could not 
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PRESENTED OVER 


ADVENTURES WITH 


THE COLUMBIA BR 


ADCASTING SYSTEM 
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T 
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ELECTRICITY A 


PARTIAL VACUUM 


PRES oO} MASSA 

Ir is no exaggeration to say that the 
most exciting developments in physical 
science during the last generation are 
ose which have been associated with a 


study of what happens when an attempt 
force an 
} 


to electric current 
‘ough a partial Not 


ve these experiments led to the dis- 


vacuum. only 


very of the electron and to the accu- 
rate weighing of individual atoms and 
but they led to 
much information regarding the archi- 

‘ture of these inconceivably tiny yet 
neomparably bits matter. 
They have also ied, on the practical side, 


molecules, have also 


active of 
to the discovery of phenomena and the 
invention of devices which have opened 
up entirely new avenues of activity and 
achievement. Among discoveries 
may be mentioned X-rays, which have 
revolutionized medicine, 
which have revealed those differences in 
molecular arrangement that determine 
the suitability or unsuitability of a 
metal for a great number of important 
industrial purposes, which detect the 
flaws in armor plate or welded joints 
and which in general enable us to see 
many things otherwise invisible. These 
experiments have also produced such 
familiar objects as the illuminated gas 
signs in the variety of brilliant colors 
which are now the striking feature at 
night of every city, the little rectifiers 
which charge your automobile batteries, 
much of the apparatus which operates 
your theater lights or your automatic 
electric machinery, but above all in their 
influence on the life and thought of the 


such 


diagnostic 
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By Dr. KARL T. COMPTON 


present generat 
radio tube, wl S t 
entire art of communication whether 
wireless or by lt is par 
fitting therefor ! talk 
science to the radi ud I s i 
deseribe some of the phenomena and 
periments which have made t radi 
possible. 

Nearly two « ries ro While 


periments were being carried on wit 


static electricity f the kind wl 1S 
produced when two dissimilar sul 
stances like wool and rubber or s und 
glass are rubbed together—a _ pecul 
difference in the behavior of positiy 
and negative electricity was noted. | 
should here explain that the name posi 


tive electricity arbitrarily 


to designate that 


was 


quite 
chose: kind of elec 
tricity which is produced on glass when 


it is rubbed with silk, and that negative 


electricity is that other type of elec 
tricity which can neutralize positive 
electricity. Now, it was found that if 


a red-hot metal ball were given a charge 


of positive electricity it would retai 


this charge for a very long time, 
that if it were given a charge of nega 
tive electricity the negative 
would rapidly leak off through the air 
If the ball were cold, on the other hand, 


there was no difference in the action of 
the two kinds of electricity on the ball 
both being retained by the ball. Thus 


was discovered the peculiarity of nega- 

tive electricity, that it can escape 

a metal if the metal is hot. 
Nothing more was learned about this 
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until more than a hundred years later 
when, in the 1880’s, Thomas Edison dis- 
eovered that electric currents could flow 


across the partial vacuum in his newly 


invented incandescent lamp, the direc- 
tion of these eurrents indicating that 
negative electricity went out from the 


filament through the surrounding space 
to the glass walls or to any metal plate 
which might be placed within the bulb. 
This 
Edison effect and was obviously closely 
related to that had 
ered more than a century before. 


phenomenon was known as the 


which been discov- 
Immediately following this discovery 


two German physicists named Elster 
and Geitel began a very extensive series 
of tests in an attempt to discover the 
eause and nature of these currents of 
negative electricity proceeding from hot 
metals. For this study there was de- 
signed an apparatus very crudely simi- 
tube in that it 
could be 
current 


and 


modern radio 


filament 


lar to a 
contained a 
heated by passing an electric 
through it, 
the intervening space 
tube could be fill 

kind of gas at any desired pressure. In 
again 


which 


and another electrode 
the glass 


within 
filled with any desired 
these experiments it was found 
that negative electricity could 


through the surrounding gas from a hot 


pass 


filament to a neighboring electrode, that 
the size of this electric current depended 
very much on the temperature of the 
filament and also to some extent on its 
the sur- 
observa- 


material and on the nature of 
rounding Hundreds of 
tions were made and recorded, but these 


fas. 


experiments led to absolutely no clue as 
to the cause of these currents or to any 
definite relationship between the size of 
the current and the temperature of the 
filament and other conditions. 

Now let me digress for a little while 
to introduce to you that smallest yet 
most important part of the universe, the 
electron. Simultaneously with these 
experiments on hot filaments there had 


been going on a very intensive st 


those peculiar luminous and « 
effects which occur when electri 
high voltage passes through a lo 


tially evacuated tube. The conti 
the tube are luminous with various 


tral colors characteristic of the 


eas in the tube. Starting with 
pheric pressure and graduaily pu 


the gas out from one of these lone 


eh \ 


meanwhile maintaining a h 


perhaps some thousands of volts ay 
to its extremities, there is at first \ 


ing to observe, since the air a 


pressure is a good insulator. As 
vacuum improves, however, there 


observed a long luminous st 
act 


which gradually expands until 
the whole tube with a uniform so 


As the vacuum improves. with S 

further pumping, this luminosity 

rates into well-defined regions, 

times of different colors and sey S 

by regions of darkness. As mor 

more gas is pumped out these lun 

striations move to the positive end of 

tube and disappear, while their p 

taken by a different type of lumi: 

which creeps up after them fro 

negative end and finally fills the 

tube. At about this stage, mor 

the glass walls begin to glow S 

greenish fluorescent light, and it 

this point that X-rays begin to em 

from the tube. Finally, if the ¢g 

pumped out to the extent possiblk 

our modern high vacuum pump, a s! 

is reached at which the current thr rang 

the tube and the luminosity ceas 

tirely. In this striking series of 

nomena are to be found the ess As 

occurrences of electric ares, sp 

lightning, aurora borealis and all ot st 

phenomena of electric discharge thr sul 

gases. berol 
It was while searching for the « - 

of these electrical and luminous | clect 

nomena that Wilhelm Konrad Roent Duri 


discovered X-rays and a brilliant gr 
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sicists headed by Sir J. J. Thor p 
~ vel d rons Wi Ss I 1G \ 
| t the high voltages and 
is bombardment of molecules in _ but 
ths were the cause both of the in the oppos 
conductivity of the gas and of ble, you s 
inous radiation emitted by it comes 
ectrons were dls ed almost = elect! 
thirty years ago, and from tha f 
this, seclentifie d veries have rom t : 
| at a pace never before even : on t 
1 of in the history of mankind. after 
Within a year after the discovery of Richards 
ns it had been proved that the was feasible. O1 
eurrents of electricity which cussion Flen 
scape from a hot filament are consti- the so-called | 
d simply cf a stream of electrons. hich, when e 
\nother brilliant young English physi-_ ecireuit of a r 
st named Richardson, as his doctor’s convert 
esis put forward the theory that these radio wav 
trons were simply evaporated out of could be di 
metals by essentially the same proc- ments 
sses Which are involved in the evapora- About a year 
of a substance like water. He approximatel; 
ced out this theory quantitatively to Fleming discover 
ve the relation that would be expected be much more si t s a detector 
n the rate at which this evapora- wireless waves i . 
occurred and the temperature of were applied | 
tal, or in other words, the relation the neighborir node to pr 
n the electric current and the slight ionization of 1 ! 
mperature, and then he carried on a_ residual gas in 
series of notable experiments which to speed up the elect 3 
ved the accuracy of his theory in a_ the filament suf 
markable fashion. His theory is molecules 
| to be accurate from the smallest collide. This 
the largest currents which have been ulled ‘‘s 


easured coming from hot filaments, a art up to a few) 
range in which the largest currents are From that tir mprovel 
east a thousand, million, million fold inventions have | numerous 

greater than the smallest. rapid. <A great step 

As I have heard the story of the first when De For 

ivention underlying the radio tube, it between the filan 
is this. Richardson was reporting the Fleming valve and s] 

sults of his theory and experiments could be amplified and contr 
‘ore one of the British scientifie socie- cording to the incomi: Signal fT 
es. In the audience was a well-known antenna by the voltage impressed from 
electrical engineer named Fleming. the antenna on this grid. T 


During the address Fleming conceived tubes. so-called. whil ns 


the idea of using this phenomenon to somewhat erratic and pri 








~] 
to 


through the researches of Langmuir a 
new tube came into being which had all 
the appearances of the old one but dif- 
fered from it in having the gas pumped 
out of it by such improved methods that 
the amount which inevitably remained 
was too small to affect the operation of 
the tube, so that instead of depending 
on or being affected by gas ionization 
accompanying the flow of electrons from 
the filament, the modern tube is made as 
free from this as possible. Under these 
conditions the detector action of the 
tube is due to another phenomenon quite 
different from gas ionization. Finally, 
to complete the major aspects of the 
story, I must mention the additional 
great improvements which have come 
through a discovery of the most suitable 
materials for use as filaments, materials 
which will give a steady flow of electrons 
and which will give a sufficiently large 
flow at the lowest possible temperature. 
The present tubes almost universally 
contain filaments of tungsten coated in 
an interesting way with a layer of the 
rare radioactive element, thorium, only 
one atom deep over the surface—again, 
a discovery due to Langmuir. 

In this brief talk I have dwelt princi- 
pally upon the development of the radio 
tube, but have mentioned in passing the 
X-ray tube, the luminous gas tube, ares, 
sparks, ete. Each of these subjects has 
behind it a story of absorbing scientific 
interest; each is at the present time en- 
gaging the attention of a large number 
of scientists and engineers in university 
and in industrial research laboratories ; 
and each is playing now and is destined 
to play in the future an important role 
in the electrical industry. 

Our present age is often designated as 
the electrical age. There are many who 
see indications that the electrical age in 
the next generation may develop into 
one which is to a large extent dependent 
on devices which have come from a 
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study of the discharge of el 
through gases. 

It may be interesting to ampli! 
a bit this last statement. In th 
days of electrical engineering, 
about fifty years ago, electric po 
generated, distributed and used 
form of direct current, that is, t! 
tric current always flowed throu 
wire in the same definite dir 
Soon, however, it became evident 
was advantageous to use ver) 
voltages for transmitting electric 
over great distances because the 
power in the wires is less at high \ 
than at low voltage. By means 
transformer, electric current « 
changed from low voltage to hig! 
age or vice versa. However, it 
alternating currents which chang: 
direction many times a second, 
can thus be modified in voltage by 1 
of a transformer, and for this r 
the present-day electrical indust: 
entirely an alternating current 
try, except for a few particular pu 
for which direct current is essent 

Within the past few years, how 
an instrument based on electrica 
charge through a rarefied gas in a 
has been developed by Dr. Hu 
Schenectady, which makes it possi! 
change direct currents from high t 
voltage or vice versa, and if thes 
struments, known as thyratrons, 
as practical as now seems probabl 
next dozen years may see a return « 


direct current in power transmiss 
systems. Such a devclopment w 
simplify certain problems of insulat 
and mark a very decided advance 1 


economy and efficiency with which 


amounts of electric power may 


handled. 

These few illustrations which I 
described will, I hope, prove to 
satisfaction that adventures with 
tricity in a partial vacuum have 


both interesting and of practical va 
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RADIO AND THE OUTER ATMOSPHERE 


By Dr. EDWARD O. HULBURT 


SUPERINTENDENT OF TH AT AND LI 


I wish to describe some recent ad- 
vances in the knowledge of the outer 
itmosphere of the earth which have 
resulted from the wide-spread develop- 
ment of radio telegraphy. In 1901 
Marconi succeeded for the first time in 
sending wireless signals across the At- 
lantie Ocean. Lord Rayleigh, the re- 
nowned English physicist, immediately 
asked how the wireless waves traveled 
such long distances, for they could 
neither go through the earth nor with- 
out help bend very much around the 
eurvature of the earth. In answer Pro- 
fessor Kennelly, of Harvard University, 
and Professor Heaviside, in England, 
suggested that the air in the high atmos- 
phere might be sufficiently electrified to 
reflect the wireless waves. Thus the 
waves would be guided around the bulge 
of the earth traveling between the sur- 
face of the land or sea and a more or 
less parallel reflecting layer overhead. 
During the next twenty years the sug- 
gestion remained hardly more than a 
suggestion in spite of the fact that the 
use of radio waves expanded at a very 
rapid rate. Little progress to a better 
understanding of the behavior of the 
waves took place. Some new facts were 
needed. These came in the years 
around 1920 to 1924 with the discoveries 
of the remarkable properties of the short 
wireless waves below 50 meters in 
length. It was found that the short 
waves could be transmitted long dis- 
tances, thousands of miles or even twice 
around the earth, with relatively little 
power. Curiously enough at near dis- 
tances they could not be used. After 
leaving the transmitter they went up 
into the air, skipping over the nearby 
region, and came down to the earth 


ION, NAVA 4 ak 

again several hundred miles away. T 
**skip distanee’’ was regar 
the first direct experimental proof of a 
reflecting region overhead. The Ke 
nelly-Heaviside layer changed from a 
theory to a realit 

The behavior of the short wireless 
waves was investigated by the far-flung 


organization of the United States Nav 
in an extensive program of measur 
ments carried out with the cooperation 
of the radio amateurs all over the world 
The skip distances were found to 
greater as the wave-length was made 
shorter. They were first measured cart 
fully for four different wave-lengths 
16, 21, 32 and 40 meters—giving four 
points on a curve. From four points on 
a curve a mathematical physicist can 
construct a new theory of the universe 
Not quite this was done in this case, but 
from the four points it was possible to 
calculate the maximum density of elec 
trification in the reflecting layer and the 
height of the layer above the earth. 
The height came out about 100 miles 
above sea-level, and in the densest part 
of the layer there were about 300,000 
electrons per cubic centimeter and a 
large number of ions. An electron, as 
you all know, is the smallest unit of 
negative electricity, and an ion is a 
molecule, or an atom, which has become 
charged with either positive or negative 
electricity. The charged particles are 
spoken of as the ‘‘ionization,’’ and an 
ionized gas is one which contains a num- 
ber of such charged particles. In the 


meantime other experimenters were de- 
termining the height of the layer and 
the electron density by measuring the 
time for pulses of radio signals to travel 
up to the layer and back to the earth 
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again, and by measuring the angle of 
the downeoming waves. The values ob- 
tained by these methods agreed with 
those of the skip distances. Thus it is 
now an established fact that all radio 
signals, broadcast programs, ete., which 
are received at distances beyond 50 
miles from the transmitter have traveled 
100 miles skyward and have bounded 
back to the earth again. 

The skip distances and the ranges of 
the short waves were measured for night 
and day and for summer and winter 
conditions in various parts of the earth. 
The electron and ion density was found 
to be greatest at noon, to grow less all 
night and to be less in winter than in 
summer. The height was greater at 
night than in the day. The skip dis- 
tances and the behavior of wireless 
waves in polar regions will be known as 
soon as the analysis of the large amount 
of valuable data brought back by the 
Byrd Expedition is completed. Their 
data include a record for almost every 
hour of the day for over a year on the 
Antarctic ice shelf. The radio phenom- 
ena of polar regions were of course not 
known when Byrd made his flight over 
the South Pole. The plans for the 
flight called for continuous radio con- 
tact between the plane and Little Amer- 
ica. Beeause of the small power avail- 
able, short waves had to be used. The 
Navy’s skip distance and range tables 
for winter day conditions were studied 
earefully, and a 68-meter wave was 
chosen for the first 200 miles, which was 
shifted to a 45-meter wave at the 400- 
mile mark and then shifted to a 34-meter 
wave for the remaining 380 miles to the 
Pole. The schedule was executed, and 
it turned out that communication was 
excellent throughout the polar flight ex- 
cept for a weak period of 30 minutes or 
more after the shift to the 34-meter 
wave. The skip distance of this wave 
was slightly greater than had been esti- 
mated, and the plane had to fly some 


distance before it entered the zon 
good reception. 

After the fact had been establis 
that ions and electrons existed in 
high levels of the atmosphe re from 95 
150 miles one wondered what was 
cause of the ionization. Since 
ionization increased during the dayt 
and dwindled away at night it see 
pretty certain that the sunlight } 
duced the ionization, especially so si 
ultra-violet light is known to ionize 


gases of the atmosphere and since 


sun emits ultra-violet light. Before 


matter could be examined, however, ¢ 
had to know what the atmosphere 
like in these outer regions, regions ab 
the blue sky—for most of the blue: 
comes from levels below 30 miles 
gions visited only by meteors and w 
less signals, regions where the air is vi 
attenuated like the vacuum tube of 
laboratory. The entire physics of 
high atmosphere had to be worked 
as well as possible, the wind velocit 
were estimated from the drift of 
meteor trails, the day and night 
peratures were calculated from the h 
ing by the sun and the cooling by ra 
tion at night, ete. Tables, theoret 
of course, were prepared of the amou 
of the various gases, nitrogen, oxyg 
helium, ete., in the air to heights up 
200 miles. The daytime temperat 
at levels above 70 miles came out t 
about the boiling-point of water, and t 
night temperatures to be around 
degrees below zero Fahrenheit. 
ionization to be expected from the ult 
violet light of the sun was then ea 
lated and was found to agree with 


derived from the skip distances a: 


other facts of radio. It was conclud 
that the Kennelly-Heaviside layer 
caused by the solar ultra-violet ra 
tions. 

The ionization led to the explanat 
of a fact of the earth’s magnetism w] 
had long seemed very puzzling. 1 
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ysis of the magnetic maps of the 


FYausslan harmonic 


l by the usua 
d had shown that 98 per cent. of 
earth’s magnetism came from inside 


e earth but that 2 per cent. was due 


some unknown cause outside of the 


rth. It was seen from ordinary elec- 
magnetic theory that the ions in the 
atmosphere under the influence of 


earth’s gravitation and magnetic 
ls would drift, the positive ions going 
astward and the negative ions west- 
ird. This constitutes an eastward 
trie current in the high atmosphere 
ing continually around the earth, 
current being mainly in the tropical 
atitudes and becoming weak at high 
titudes. The current amounts to 
ut three million amperes. It causes 
magnetic field exactly equal to the un- 


) 


xplained 2 per cent. of external origin. 

If the ultra-violet light of the sun is 

» cause of the ionization in the outer 
atmosphere one might expect the ioniza- 

n to dwindle away almost completely 
in polar regions during the long Arctic 
inter night. But experiments with 
round-the-world radio signals and with 
other long distance signals, as well as 

re recently those of the Byrd Expedi- 
ion, have shown that certain waves 
traverse polar regions during the winter 
night, indicating that ionization does 
exist there. One could point out, how- 
ever, that in the outer fringe of the day- 
light atmosphere at heights above 200 
r 300 miles, regions verging into inter- 
planetary space—molecules and atoms 
are continually sprayed away to great 
distanees 30,000 miles or more from the 
earth. When these particles are ionized 
by the sunlight they do not fall verti- 
y back to the earth, but are caught 
on the earth’s magnetic field and fall 


} 


long the lines of magnetic force into 


1] 
Ail 


the polar regions. In this way the dark 
polar latitudes are kept supplied with 
ionization distilled in from the lower 
sunlit latitudes. 


S( \\ nay S 
atmosphere dul t 
} . . 
Sila I W Say i la 
\1 
W! ll the! a 
have b en opsery sys n 
the past Si) S \ ? ~ 
ry ] y 
a small i S S l 
for example, it is t S 
appre i ipDly T | { 
, 
causes, however, a tre! 1S 


the e¢ irve Which 18 traced (¢ 
I 


Vy the sensitive instruments 

: } eure . } 4 
netic observatory And what p 
is Of more practical interest 


Wave wlreiess Slgnais wer 
to be wiped out and the short 


munication channels rendered 


tive during a magnetic storm. M 
storms differ from ordinary st 
that they occur at the same inst 
the entire eart! They may last 
hours or several aays; ther 
only 10 or 20 storms during s 


and as many as 90 or 100 du 


It has long been | vn tl 
magnetic storms are du 
of some sort from the sun, but 
the eruption is like or where it is 


solar surface has not 


ered. The surface of t] sun 
burning prairie and 
countless flickering, 


Outbursts and upheavals 
gases occur continually, but 1 } 
lar type of eruption has yet | 
tified with certainty as tl ca 
terrestrial storm Again it has | 
behavior of the short radio wa\ 
has given a clue to what happens 
earth during a magnetic stor 
what happens is a storm in t 
atmosphere. To make a _ long 
short the general idea « 
place is as follows. 

The solar outburst is a flaré 


violet light which usually b 


full intensity in a few minute 











76 THE SCIENTIFIC MONTHLY 


hour, and dies away more or less irregu- 
larly in a day or so. The flare is prob- 
ably difficult to see because most of its 
light, being in the far ultra-violet part 
of the spectrum, is absorbed in the high 

does not penetrate 
The effects of the ab- 
radiation The 
ionization in the upper atmosphere is 
increased and a million amperes or so 
are suddenly added to the three million 
The mag- 


atmosphere and 
through 


sorbed 


to us. 


are interesting. 


amperes encircling the earth. 
netic effects of the additional 
are simultaneous over the earth and con- 
stitute the magnetic storm. The solar 
flare heats the high atmosphere in the 
daytime, causing it to expand outward. 
Calculation that the ionized 
layer should be lifted up about 50 miles 
during an average storm, and measure- 
ments with radio signals showed that 
this was so, increases in height of 30 to 
70 miles being observed during magnetic 
storms. 

The sudden heating of the daytime 
high atmosphere by the flare causes vio- 
lent winds and turbulence in the ionized 
layers, so that the ionization is blown 
about like storm clouds or the waves of 
the sea. It becomes no longer a good 
reflector of the short wireless waves. 
During the night the disturbance dies 


eurrent 


showed 


down and increases again with the 
if the solar flare is still in action. 
short-wave channels of the United S 


Navy furnished evidence in favor of t 


view. To give one case: a mag! 


storm began around noon, East 
Standard Time, and continued for 
days. The Atlantic seaboard and tr 
atlantic short-wave circuits becam 
operative the first day, recovered s 
what during the night and 
trouble again with the dawn of th 
ond day. Meanwhile the Pacific 
cuits, which were in the dark wher 
storm began, experienced no difficu 
until the dawn and then showed 
signal intensity and violent fa 
which cleared up the following nig! 
The ultra-violet flare increases gr 
the high flying ions which are spr: 
away from the outer fringe of the | 
atmosphere. The distillation of 
ionization into the polar regions 


fore is increased. This causes 
aurora displays, which are know: 
occur during magnetic storms. 


here I must stop—for the time all 


to this talk is limited—with just a n 
tion that there is a connection betw 
magnetic storms and the breaking u; 


comets and the variations in the zodia 


light. 


INDUSTRIAL REVOLUTIONS 


By WATSON DAVIS 
MANAGING EDITOR, SCIENCE SERVICE, WASHINGTON, D. C. 


Ir is not a governmental or political 
revolution that we are interested in this 
afternoon, but the quiet, gradual revo- 
lution, perhaps I should say evolution, 
of industries that has changed the 


physical environment in which you and 
I live. 

Think back to the days of your own 
youth, the pre-radio days, the times 
when the airplane was a novelty, when 
telephones and automobiles were marks 


of distinction. It does not take a \ 
long memory to remember when all 


was made by silkworms, lacquer was ! 


made from cotton and one 


pected all steels to rust. 


every 


Fate has not been kind to those ind 


tries that have been content to let 
enough alone. 
paying extra dividends. The pace 
the last few decades has been swilt 
those who have lived through them, 


Suggy factories are | 


} 


ey 





eyel 
wou 
with 
Far: 


Hen 
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will seem even speedier to the his- 


an with perspective. 

Like it or not, the conditions under 
‘+h we live to-day are vastly differ- 
from those under which our grand- 
ers were raised. Popular philoso- 
rs and alarmists at times set up cries 

st the cruelty of this machine age 
its human subjects, to traditions, to 
ideas dear to conservatives of civiliza- 
tion that was. We may expect and re- 
spect them even if we do not agree with 
hem. 
There is little profit in complaining or 
praising, whichever is your inclination, 
ithout knowing whence and how this 
new age of ours came into being. 
History as it used to be taught in the 


schoolbooks was largely a matter of 
kings and queens, generals and battles. 
It was a chronicle of the superficialities 


of politics and wars, flavored by the 
he country 


~-+ 


national partisanships of 
whose sons and daughters were reading 
history books. 
Napoleon set Europe aflame, but his- 
ry may well give a more lasting place 
the inventor or inventors of the 
match. In their influence upon the 
world, obscure inventors or scientists 
ho worked in a garret have been more 
powerful than kings and presidents, 
although they may have suffered pov- 
erty and even ridicule in their own time. 
From such beginnings the industrial 
revolution of to-day has been dreamed. 
The industrial revolutionists, as these 
pioneers of to-day’s industrial common- 
places may be called, have served man- 


d without regard to the limitations of 


geographical boundaries and the passage 
of time itself. 

Where would the automobile and air- 
plane be to-day without the use of the 
eycle of Otto, German engineer? Where 
would the electrical industry be to-day 


without the scientific discoveries of 


Faraday, Englishman, and Joseph 
Henry, first secretary of the Smith- 


sonian Instituti What w 
for tires and a m 

sities without the vu 

of Goodyear? H ( 

out the speedy con 
made possible by the t 
and the teleph B H 
viting our winter dinner 
without the success of 1 pl 
put food in cans and t it fr 
ing 

These indust: I it101 
earnest men for the most pa! 
impractical and foolis the 
their critical standpat conte 
are the true fathers ir ll 
age. Their memory is in a | 
that needs no array statues 

Do not for a moment e 
the industrial revolution is over 
waning. It began when man f 
fire; it has gained momentum s 
in the recent deeades; it whirls 
and it will rush on int iture 

We have among us to- 
whose ideas and genius, mix 
with a dash of luck, have inf! 
civilization profound] Of 
names are virtual unkKn 
public, and the man in t 
fits from their labors 
whom to thank if he should 
clined. 

With apologies Mr. Ja 
Gerard, who recently p d 
‘rulers of Amerieca’’ \ 
spicuous for its lack « \ 
oftic ials, let me assert t \ 
chairmen of boards « rreat 
tions may rule our finar 
our political destinies, the 
mould our civilizati 

Scientists and techr 
trial revolutionists,’’ ¢ 
are the individuals wl ar 
our ecivilization. It is they w 
presidents and industrial mag 
watch in order to safeguard t! 


cial investments. 
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It is not easy to pick the industria 


revolutionists among us_ to-day, but 


there are some who have seen their 
genius and hard work have a major 
effect on industry. 

I nominate as to-day’s industrial 
revolutionists : 

Thomas A. Edison, who invented the 
incandescent electric Light, who would 
be perpetually famous if that were his 
sole gift to mankind, but who pioneered 
in motion pictures and a multitude of 
other fields. 

Orville Wright, joint inventor of the 
airplane, who was the first to fly in a 
heavier-than-air aireraft, an achieve- 
ment that made possible the develop- 
ment of the air transportation of to-day. 

Mme. Marie Curie, because with her 
husband she isolated radium, the radio- 
active element which has found commer- 
cial use as well as utilization in the 
treatment of cancer and other diseases. 

Guglielmo Mareoni, inventor of wire- 
less telegraphy. 

Dr. Lee De Forest, whose invention of 
the three-element electron tube laid the 
foundation of the great radio industry 
of to-day and who has been a pioneer in 
the development of talking motion pie- 
tures. 

George Eastman, because he invented 
photographic film which made amateur 
photography easy and motion pictures 
possible. 

Dr. Elihu Thomson, electrical engi- 
neer, whose researches on alternating 
current laid the foundation for the ex- 
tensive transmission and use of elec- 
tricity to-day and who is the father of 
electric welding, the silent builder of 
steel skyscrapers. 

Dr. Fritz Haber and Carl Bosch, who, 
working for the great I. G. chemical 
combine of Germany, developed the pro- 
duction of synthetic nitrogen from the 
air by the direct synthetic ammonia 
process on such a scale and so economi- 
“ally that agriculture and industry are 


made independent of the natur 
trates of Chile. 

Dr. Leo H. Baekeland, chemi 
invented bakelite, the synthetic 
made from formaldehyde and ¢a 
acid, and who invented vel 
graphic paper. 

Georges Claude, French invent 
engineer, who devised the m¢ 
liquefying oxygen and other ga 
vented the neon electric lamp 
now working on a method of obt 
power from the temperature diff 
in sea-water. 

Frederick E. Ives, inventor 
half-tone process of illustration 
duction that is used thousands 
every day throughout the world 
printing of magazines, newspaper 
books. 

The group of Bell Telep! 
search Laboratories engineers, 
by Dr. Herbert E. Ives, son of t! 
tone inventor, who brought talki 
tion pictures by two processes t 
commercial perfection that the 1 
picture industry went sound 1 
overnight, who also perfected a 
in television over wire and rad 
who has constantly improved tl 
phone. 

Dr. W. D. Coolidge, General E 
physicist, who invented the X-ray) 
in common use which bears his 1 
and the tungsten filament electric 

Dr. Frederick Bergius, German 
ist, who invented the hydrogenat 
} 


coal process by which oil can 
from coal and which is now being 
in the refining of petroleum, and 
now developing a process for n 
edible carbohydrates from waste 
and other cellulose produets. 

Dr. Michael I. Pupin, who ros 
immigrant to inventor, because ot 
invention of loading coils for tele} 
lines which makes possible conversa‘ 
across continents. 

Dr. F. G. Cottrell, who invented 
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il precipitation of fine dust ar \ 
r particles wil 1 is used to suel de t 
tave by smelter eement plants 
I i strife tl t ( rwis S 
pour ¢ wastes that would p ( \ 
e breat 
yr. \ iam M.B n. ¥ se pl S rier S 
r pet ! Ss mai Doss t 
= i i 
yroduction of or li I lng tf . 
automobiles of the world Dr. S. M. ] 
- Charles Parsons, the British engi consin ¢ 
who invented the steam turbine. content of 1 
Sir Robert A. Hadfield, English met on a f S 
t, who pion l prod Dr. L. O. J 
manganese L sil l a n 
S ica’s war t 
H. Brearley and Dr. W. H. Hatfield the natio 
‘lish metallurgists, who pioneered } ins 
production of stainless or rustles crops and 
ls whieh now have wide commercial Professor George H. S| 
who c} W P¢ | 
Dr. Irving Langmuir, General E vield that | 
chemist, who invented the gas-filled to <A in f 
lam Ia ia I 1 1 ren W ld- D J I \I 
De t nent \ < 


during the World W 
m natural gas the sun-element, methods of im r 
helium, hitherto known only as a rare cholera and thus saved | 


inert elemental gas, and supplied it in’ the industry of hog r 


oe Dr. Theobald Smith, dean of Ar 


such quantities that it now floats lar 
airs} ips. ean ba ‘TeETIOLOGISTS, \ e Wol 
C. Francis Jenkins, inventor, who Texas fever removed the n 
pioneered in motion pictures and radio- disease of cattle, but, more imp 
vision. proved that insects can carry « 
Chemists of the du Pont companies, Dr. Casimir Funk, who invented 
who developed a new kind of paint, term vitamin and called the attenti 
pyroxylin lacquer, and made it possible students of nutrition to early wo1 
to paint automobiles with a cellulose’ beriberi. This ushered in intens r 
‘ompound. search upon vitamins with resulting 
Chemists of the I. G. Farbenindustrie changes in food habits 
A. G., Germany’s dye trust, who pro- To this list there should also be added 
duced new dyes, drugs and other syn- many pioneers in medicine whose r 


thetic organic chemicals searches have conquered man; 
Dr. Robert M. Yerkes and his psycho- but time does not permit 
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And there can not be included in this A decade more and it will be nm 
list, although perhaps there should be, sary to add to this list the names 
the names of thousands of individuals some scientists and engineers who 
who have aided in the birth of new ideas are unknown even to their fellow w 
or perfected them so that they could do ers. Absent from this list also ar: 
industry’s work. names of those organizers and direct 

Great and important names in science, of research whose inspiration, plan 
such as Einstein, Michelson, Millikan, and generalship have been as necess 
Morgan, Rutherford and a host of to industrial revolutions as the achi 
others, are not in this list because their ments of the revolutionists thems: 
work, for the most part, has not yet Absent also, but with more reason, 
been translated into industrial effects. financiers and capitalists who pay 
That they are affecting the world’s modest salaries of the revolutionists 
thought stream is undoubted; that even provide the funds to exploit their | 
the most abstruse scientific discoveries esses. They must derive their pr 
will have industrial results in the future from the dividends that the indust 
ean not be doubted. revolutionists make possible. 





RACE PROBLEMS AS SEEN BY THE 
ANTHROPOLOGIST 


By Dr. FAY-COOPER COLE 


PROFESSOR OF ANTHROPOLOGY AT THE UNIVERSITY OF CHICAGO, AND CHAIRMAN OF THE DI i 





OF ANTHROPOLOGY AND PSYCHOLOGY, THE NATIONAL RESEARCH COUNCIL 19Z 


I HAVE been asked to tell you in fif- course, none of these are really ra 
teen minutes some of the most important France is a nationality; Aryan 
of racial problems as seen by the anthro- linguistic term and several races s 
pologist. Perhaps I should begin by Aryan languages, while the J 
assuring you that an anthropologist is people, once a nation, now form a 
not a disease, but a student of mankind. _ligious caste. 

It is his task to study man in all places In science when we use the 
and in all ages. He searches for man’s ‘‘race’’ we refer only to physical 
early ancestors in the strata of the rocks We mean a people who have in com: | 
and traces his development up to the certain physical characteristics 
modern races. In the same manner he distinguish them from all other p 
If you stan 


) 


traces culture from its simple begin- Have we such types? 
nings, more than a half million years’ the street corner of any large city 
ago, up to our present civilization. By watch the crowd you quickly r 


taking this long-time view and by study- that there are marked differences 
ing all grades of culture it is possible to people who are passing by. By 


gain a prospective from which we can color of skin, character of the hair, 
see our own society and our own race in jection of the face, thickness of lips 
its proper place. other characteristics you realize 





But what do we mean by race? one is a Negro, another is a Mong 
There is much confusion in the use of a third is a Caueasian. Such br 
the term, and we find popular writers’ classifications are easily made, ar 
speaking of the French race, the Aryan you have had some training you 
race or the Jewish race. Now, of again divide these major divisions 


on mleterens 
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and heart apparently are not inherited 
as unit characters independent of the 
other portions of the body Again, we 
have numberless cases of race mixture, 
even of most diverse strains, which after 
many generations show undiminished 
fertility Among others, let me cite 
found in the 
Malay and 


between the Malay and 


such mixtures as are 
Philippines between the 
Piemy black; 
Chinese, and between the mixed off- 
spring of this union and the Spanish 
and other European peoples. Equally 
well-known mixtures are to be found in 
the Indies between the Dutch and the 
Malay All through 


thousands of Eurasians who 


Malaysia and 
India are 
show no tendency toward decreased fer 
tilitv. In America we find the same 
situation among the offspring of Indian- 
French and the Indian-Spanish unions 
Apparently then we ean dismiss the 
claim that race mixture is equivalent to 
race suicide. 

The elaim that racial superiority is 
established by the accomplishments of a 
people is fortunately subject to direct 
The advoeate of Nordic 


supremacy points to the present domi- 


investigation. 


nance of northern Europe and America 
and says, **The proof of superiority is 
before vou. The eountries dominated 
by the Nordies lead in 
Dominance is proof of 
Let us test this claim for a moment 

In the vear 2500 B, C. Egypt led the 
It was furthest advanced in all 


civilization. 
superiority.’ 


world. 
the arts and crafts of civilization. Had 
you asked the Pharaoh of that period if 
there was a superior race of people he 
doubtless would have said, ‘‘ Certainly, 
and we are it.’’ At about that time a 
Mediterranean people were developing a 
civilization on the is:and of Crete, but 
they did not rank with the Egyptians of 
the time. By the year 1500 B. C. they 
had progressed far beyond the civiliza- 
tion of the Nile and by every right they 


could have proclaimed themsely 
superior people. This was just 
time the rude barbarians from the 
the tribal kings of the Odyssey 
Iliad, were pushing into Greece: 
vou sought to compare these rude | 
men with the Cretans of the M 
period you would have been lauge!l 
scorn. Yet they overcame the © 
borrowed libs rally of their cultu 
termarried with them, and by the 
200 B. C. this mixed population 
duced the golden days of G 
Surely they were the dominant peo} 
that age. By the beginning of 
Rome had wrested the leadership 
Greece and was attempting to su 
the rude barbarians of the nort!] 
you wish to learn what the Ri 
thought of our ancestors in centra 
northern Europe and in the B: 
Isles, just read again your Cicero 
your Caesar. There was no doul 
the mind of the Roman but that | 
longed to the great race. But 
northern barbarians showed thems 
capable of learning, and ere long 
overthrew Roman power and a1 
the leaders of civilization 
Apparently then the fact that 
tion or race is dominant at any pa 
lar time is no assurance that 
retain the leadership. Archeology 
history teach us that civilization 
shifted from one region and peop 
another, and that the less adva 
people ot one period become the le 
in another age. 
races 


The presence of many 


peoples in America does raise real 
lems, problems requiring the gr 
statesmanship and_ tolerance 

mixture will continue, we will b 
more of a hybrid people than we : 
present ; but if we sean the histor 
the past or consider the known fa 
race and race mixture we need ha 
fear for America of the future. 
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HE CLEVELAND MEETING OF THE AMERICAN ASSOCIATION FOR THI 
ADVANCEMENT OF SCIENCE AND ASSOCIATED SCIENTIFIC SOCIETIES 


fue eighty-seventh meeting of the University ¢ r 
rican Association for the Advance in the eyimnasiu ‘ West q 
t of Science will be held in Cleveland University lL) 
the convocation week beginning floor will be located s things 
cember 29, 1930. This will be the registration desks 


rth time the association has met in and telephone ‘ 


(‘leveland, the other meetings having oc desk and bureau 
ed in 1853, 1888 and 1912-13. Be road tickets. while in booths 
1) sides the fifteen sections of the associa walls will be placed the gene) . 
about forty independent societies and commercial exhibits d g 
hold seientific sessions. cent advances In pu and app 
The societies which deal with the so ence The evinnasiu thus pre 
and economic sciences have pre place where members and sitors 
rred to hold their sessions in the hotels find a common meeting ground ‘| 
of the down-town district, but the re- news service department for the cor 
lining ones, concerned chiefly with the tion will be located in a wing of the s 


natural and exact sciences, will have building 
elr sessions mainly in twenty buildings The opening session will be held do 
of Western Reserve University and Case town in the Music Hall of the Publie Au 
School of Applied Science, both situated ditorium. After brief addresses ot 
University Cirele about four miles come the president-elect, Dr. Thomas 
from the down-town area. Hunt Morgan, director of the Kerekhoff 
The registration headquarters for the Laboratories of the olow~ical Selenees 

















+ RR Canney tome Lire 


THE GYMNASIUM BUILDING OF WESTERN RESERVE UNIVERSITY 
REGISTRATION HEADQUARTERS AND EXHIBIT HA 
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PRESIDENT OF THE AMERICAN ASSO IATION FOR THE ADVANCE) 














THE 


PROGRESS OF 


IeNCEH 


sf 











1) 





_ . 1 
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Hk Ss 
California Institute of Technol 


president of the National Aead 
retir 


na 


will introduce the 
Robert Andrews Milli 


yr Sclences 
resident, D1 
the California 


Institute o 


Normal 


head of 


nology and director of the 


ige Laboratory of Phy sies, the sub 
( whose address, the main leetu 
meeting, will be ‘* Atomic S\ 
SIS and Atomic ) ntegration 
se exercises will be followed by tl! 
reception, which will be held in t 
building 
eting places for about 0 naired 
ns of the various sections and so 
s have been assigned, where scier 
and technical papers will be reac 
liscussed. But, besides these papers 
usual labor 


rogram includes the 


cemonstrations, symposia and ge) 
addresses, a number of which will 
Interest to those who are not sp 

Among the latter may be men 
the Sigma Xi lecture on ** The 
of Photography,’ 
iy evening in the John Hay High 
Mees 
Many 


Josial 


STS 


*to be given on 


Auditorium by Dr. C. E. K 
Eastman Kodak Company 
to hear the annual 


lesire 








(iibbs ar 


Mat! eniat 


Willard 
American 
is To he wiven ol 


auditorium 0 


the e the Jobs Hay 3 
School by Dr. Ed 


vard University 


‘Reminiscences — 
CGibbs.”* is especia rope | 

we recall that | ‘ ‘ 

( rile 0 thr ‘ } ~ SS | } 
diately follown Dr. Wils . : 


t! Sigma Ni dim 1) i 
( eland Club rectly 
tive street Pron | ] Ila I] 
School On Wednes noon P 
fessor Harlow S ctor ¢ 
Harvard College Obse) Tol s 
on (ralactie ©) NS his 
dress by most 1 ol 
be given in fl \ | \| 
Library Anot] ( SeSS101 
ture will be one | 1) \les Hrd 
the subject. ** Aj Mian stat 
in the Human Child 

It is to be regret ne 
sclentifie spirits ad so lit time for s 
celal intercourse, 1 ess, tl ( 
committee has planned the usual Im 


eons, Teas, dim ers 
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THE PHYSICAL LABORATORY OF 


registering will have entrée to the Cleve 
land Club the Art Museum 


There will be daily excursions To Nela 


and to 


Park, a unique institution of the Gen 
eral Electric Company. Tickets for th 
various play-houses and symphony con 


certs will be available at the registration 


eadquarters in the gymnasium. 

The local arrangements for the meet 
ing at University Cirele are in the hands 
of an executive committee, of which Dr 
Harry W. Mounteastle, 


physies and astronomy in Western Re 


protessor ol 


serve University, is the active chairman 
Dr. Robert E. Vinson, president of West 
ern Reserve University, is the honorary 
chairman, while the Case School of Ap 
lied Seience is represented by its presi 
lent, Dr. William E. Wickenden, as 
onorary vice-chairman. The officers of 
he association, the Cleveland local com 

ittee, with its various special commit 
es, and the Convention Board of the 
eveland Chamber of Commerce are all 
operating in the endeavor to make this 


CASE SCHOOL OF APPLIED SCTIENC] 


one ot the MOST enjovabl Col 
which the 


The council of the 


association has held 


American Associa 


tion will hold a session each day 
convocation week The executive con 
mittee also holds daily meetings 

The Secretaries’ Conference, a Sper 


the American Association 
plans to hold its annual dinner and ses 
sion at Cleveland The 
is Dr. Harley J. Van Cleav 
the American Microscopi 


conmittee of 


; . ; 
arv ott 


Secr't 
conterence 


secretary ot 


Society, who nas charge ot the prog! 
The chairman IS Dr P} ly) Ko s I 
tary of Section D The confer 
sists of the secretaries of the associati 
sections, the secretaries of the ass t 
societies and the members of ft] 
tive committee of the association 

The Academ Conterences t! 
American Association ls planning 
hold its Cleveland session at tl ~ 
of the first council session. This confer 
ence consists of the council represent 
tives of the affiliated academies of sei 
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three 

The 
ference this vear is Dr. Chancey Juday, 
of the Wisconsin 
charge of the 


is Dr. D. W 


ence and representatives ot the 


assoclation. secretary ol the con 


Academy, who has 


The 
Morehouse, of 


chairm: Nn 
the low: 


program 


i 

Academy 
The eight! annual award ot the 
American Association prize, of one thou 
sand dollars. will be made to the author 


t} e Cleve lar ad 


of a paper presented at 
TI rough thre 


meet 


generosity ot an 
GnNonVIMOous mie mber seven of these prizes 
The 


is awarded each vear to the author of 


have thus far been awarded prize 


noteworthy paper presented at the a 
necessary that 
the 
All papers appearing in the Gen 


nual meeting It is not 
the 


tion 


author be a member of assocla- 
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